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PREFACE. 



-4- 



Thi present Yolnme of Transactions is the second pnblifihed since 
the incorporation of the Institute in Aognst, 1888, but is numbered 
Yolume XI. in continuation of the series published by the old 
Society, The Sanitary Institute of Oreat Britain. 

It is principally a record of the Congress held at Brighton, and in 
order to place the print of the papers read in the hands of the 
members as soon as possible, the Volume is issued seyeral months 
earlier than usual; this, howeyer, prevents the Annual Beport for 
the year 1890 being included, as the Volume had to go to press 
before the meeting was held. 
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SESSIONAL MEETINGS 

For the reading of papers and for discussions upon subjects 

connected with Sanitary Science. 



Some years ago meetmgs of this kind were held by The Sanitary 
Institute of Qreat Britain, but latterly their place has been taken by 
Greneral Lectures during the winter and spring. As, however, 
several members expressed a wish for an opportunity of discussions, 
which were scarcely appropriate after a lecture, the Council decided to 
hold Sessional Meetings, at which discussions could be introduced. 

The following meetings were held : — 

December 11th, 1889, Mr. Q, J. Symons, f.b.8., in the chair. 

Paper read by Mr. W. Santo Crimp, on " Sewerage Works and 
Sewage Treatment"; a discussion followed, in which Mr. Bhodes, 
Mr. SiUar, Mr. Yolheim, Dr. Howell Williams, Mr. Fenny, and Mr. 
Worth took part. 

February 12th, 1890, Prof. W. H. Corfield, M. A., M.D., in the chair. 

Paper was read on " Dwellings for the Labouring Classes," the 
paper being prepared by Mr. K. D. Young. A discussion followed, 
in which Mr. Eobins, Mr. Collins, J. Theodore Dodd, SirlH. S. 
Cunningham, and other members took part. 

Wednesday, March 12th, 1890, Prof. W. H. Corfield, M.A., M.D., 
in the chair. 

Paper was read by Major Lamorock Flower, for Mr. W. Einninmond 
Burton, on " The Sanitation of Japan." A discussion followed, in 
which Dr. Drysdale, Mr. £. J. Poggio, Mr. H. H. Collins, Mr. 
Y. Nakajima, and Mr. T. Nakahashi took part. 

April 23rd, 1890, Sir Bobert Bawlinson in the chair. 

The Chairman gave an address on '^Sanitary Science," dealing 
principally with the Sanitation of Barracks and other Public 
Buildings. 

At this meeting the Medals and Certificates awarded at the 
Worcester Exhibition were presented to the successful Exhibitors. 



14 



Congresses Igtl^ h^ ilgt Ifnsiihite. 



LEAMINGTON, 1877. 
ym{|»nt'-B. W. RICHARDSON, M.D., LL.D., F^S. 

Ilrcsilyfnts of Sitttimm, 

Section L— Edwin Chadwick, C.B. 

„ II.~Oborob Wilson, M.A., M.Dn F.C£. 
„ III.— R. Bbudxnxll Gabtbb, FJELCS. 



STAFFORD, 1878. 

ynsitient— EDWIN CHADWICK, C.B. 

y mflifflto of i&cctunii. 

Section I.— B. W. Riohabdson, M.D., LL.D., F.BJ9. 
II.— Hbnbt Day, M.D., F.R.C.S. 



CROYDON, 1879. 

)Ptn(i||nit«— B. W. RICHARDSON, M.D., LL.D., F.R£. 

^milmtts of i&ccttonf. 

Section I.— Alfbbd Cabpbntbb, M.D., M.R.C.P.Lond., C.S.S.Ganib. 
„ II.— Captain Douglas Galton, R.E., C.B., D.O.L., F.RJ3. 
„ III.— O. J. Symons, F.RJ9. 



EXETER, 1880. 
9tttdrmt.— THE RIGHT HON. EARL FORTESCUE. 

^pwssittQB 01 Jeecttons. 
Section I.— Pbof. db Chaumont, If .D., F.RJ3. 

„ II.— R. RAWLINSON, M.lNST.C.En 03. 

III.— Snt Antonio Bradt. 



NEWCASTLE-UPON-TYNE, 1882. 
ytnritot— CAFT. DOUGLAS GALTON, R.E., C.B., D.CL., .F.RJ9. 

^^nsontto 01 Joetttoiu. 

Section I.— Dbnis Bxblbton, M.D., F.R.C.S. 
M n.—H. Law, M.Inst.CE. 
„ IIL— A&THUB 3iiTCHBLL, MJL, MJ)^ LL.D., FJLS. 



GLASGOW, 1883. 

9t»0init— PROF. G. M. HUMPHRT, M.D., F.R.S. 

^tcsibtnts of iStctfoitt, 

Section I.— Pbo7. W. T. Gaibdnbb, M.D., LL.D. 
„ II.— Pbof. T. Rogbb Smith. F.R.LB.A. 
„ IIL— R. Angus Smith, Ph.D., F.CJ3. 



15 



DUBLIN, 1884. 

^nsitiint— SIR BOBEBT BAWLINSON, aB. 

^nsilintts of Sections. 
Section I.— T. W. Grocshaw, M.A., M.D. 

„ II.— C. P. CtoTTON, M.lNST.C.E. 

„ III.— Ghablbs a. Gahbaon, F.B.G,S.I. 

LEICESTER, 1885. 

PrC8aimt.-PB0F. F. DE CHAUMONT, M.D., F.B.S. 

^rniliento of i&ectioiut. 

Seetion I.— Abthub Bansohb, M^A., M.D., L.S.A., F.B.S. 
t, XL— Fbboiyal Gobdan Smith, F.B.I.B.A. 
„ III.— William Mabobt, M.D., F.B.Mbt.Soo., F.G.S. F.B.S. 



YORK, 1886. 

Ptmilimt— SIB SPENCEB WELLS, Babt. 

^fitaSiittdB of &MocuL 

Seetion I.— Pbof. F. bb Ghaumont, li.D., F.B.S. 

,, II.— Baldwin Latham, M.Inst.G.E., FJLMbt.Soc. 
„ IIL— William Whitaxbb, BJL. F.GJ3. 



BOLTON, 1887. 
VrnDlint-BIGHT HON. LOBD BASING, F.B.S. 

Ptttdttnts of iSections. 

Seetion I.— Pbof. J. RuSsbll Bbynoldb, M.D., F.B.S. 
„ II.— Pbof. T. Haytbb Lbwis, F.SJL., F.R.I.B.A. 

IIL— Pbof. A. Dupb^, PH.D., P.LG., P.CJ3., FJLS. 
Gonferenoe of M.O.H.— Pbof. W. H. Cobfibld, M.A., M.D. 



WORCESTER, 1889. 
^tesOwtt— G. W. HASTINGS, M.P., J.P. 

^xts^ttds of ^Sections* 

Seetion I.— Gbobqb Wilson, MJL., M.D. 

M IL— Hbnby J. Mabtbn, M.IN8T.G.E. 

„ III.— J. W. Tbipb, M.D., F.B.G.P. F.B.Mbt.Soc. 
Gonference of H.O.H.— Pbof. W. H. Gobfibld M.D. 



BRIGHTON, 1890. 
VresOwtt—SIB THOMAS GBAWFOBD, K.G.B., M.O. 

^TCfnittnts of JSrctions. 

Seetion I.— G. Vivian Poobb, M.D., F.U.G.P. 
^ II.— Pbof. T. Eogbb Smith, F.B.I.B.A. 
„ III.— William Toplby, F.B.S., P.G.S. 
Gonference of M.O.H.— Abthttb Nbwsholmb, M.D., D.P.H. 
Gonference of Inspectors of Nuisances- Alfbbd Gabpbntbb, M.D., 

M.B.GJ»., D.P.H, 



18 IKAVGUBAL ADDBBSS. 

whose recent death leaves a blank in the roll of worthies, whom 
philanthropists in general, and sanitarians in particular, delight 
to honour. Bobust of frame, resolute of purpose, quick to 
perceive the irresistible logic of facts, and indefatigable in 
collecting such as throw light on the health condition of the 
wage-earning classes in particular, he exercised a powerful 
influence for good over the social and sanitary legislation of the 

?ast half century. It was mainly through his action, that Lord 
iyndhurst was induced to support and carry through Parliament, 
an Act authorizing the establishment of the Registrar Oeneral's 
office, from which has since issued masses of carefully prepared 
vital statistics which are invaluable. We are also largely 
indebted to him for those earlier Royal Commissions, which have 
contributed so materially to improve the sanitary condition of our 
public services. Sir Edwin Chadwick was spared to exceed by 
many years the proverbial three-score years and ten, and to the 
last he retained a freshness and vigour of intellect, as much 
above the average as was his length of days. 

In opening this Congress your President naturally looks to 
the past for guidance in the selection of a subject on which to 
address you ; but I regret to say the further I proceeded in my 
investigation the greater became my difficulty. The able and 
exhaustive addresses of the distinguished men who have presided 
over previous Congresses, and the valuable and eminently practi- 
cal suggestions to be found in them, as well as in the numerous 
papers read at the several meetings and recorded in our Trans- 
actions, have so fully traversed the whole subject of public 
health, that it is not easy to find anything new and at the same 
time worthy of my audience. The sections on Engineering and 
Architecture J Chemistry y Meteorology^ and Geology ^ may be left 
with great confidence to those who have been selected to preside 
over them. Sanitary Science and Preventive Medicine, the section 
in which I find myself most at home, has been wisely entrusted 
to Dr. George Vivian Poore, from whom it is certain to receive 
ample elucidation. Taking my inspiration from a theologian of 
our own day, who announced his intention of repeating a 
particular discourse till his congregation had not only mastered 
its contents but put its precepts into practice, I shall endeavour 
to lay before you some fragments or a tale that cannot be too 
often repeated : the «tory of laws violated to the prejudice of 
health, and as swiftly and surely avenged, even to death as a 
penalty. 

This thought recalls a nation in mourning for a royal prince, 
whose premature death from a disease now well known to be 
altogetner preventable, was the text of many heart-stirring 
orations from pulpit and platform at the time, and subsequently. 
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Of these I remember with tolerable clearness two delivered on 
the Sunday following the sad event, by two of the most eloquent 
preachers then in London. The first took for his subject man 
in perfect health, and in the full vigour of his physical 
development. To the mere physiologist, presumably ignorant 
of the teaching of experience, that death is the common lot of 
all, such a man, so fully endowed with every means and appliance 
necessary for the repair or removal of wasted or damaged 
tissues, needed only the requisite sustenance to live indefinitely. 
Assuming that this physiological view was well founded, the 
preacher went on to ask, " Why does man die? " Then, turning 
away from physiology, he pictured to his audience the scene 
in the Garden of Eden, with its tragic ending in Adam's 
transgression, and so death fell upon all men. 

In the afternoon the second pulpit orator took for his starting 
point a picture of nature in her loveliest aspect and most perfect 
development, and, beginning with the germ, quickened into 
activily by the genial glow of early spnng, he described the 
development of the budding plant, the opening leaf, the full- 
blown flower, the ripening fruit, and, nnally, the withering 
influences of autumn, and the eventual decay and ultimate 
death of the organism. Extending his illustration to all nature, 
he pointed out that, within fixed limits as to time, all must die. 
No exceptions. Plants, animals, man himself, the latest and 
most perfect work of God, all must bite the dust. And, having 

E renounced the sure doom of all, the preacher proceeded to draw 
is morail — *^ Be ye ready." 
Without questioning either of these views, or the lessons 
drawn from them by their respective exponents, the scientist, 
who has given careful attention to biology as a science, is 
justified in asking whether they meet adequately the needs of 
man as a whole, morally and physically degraded as in too 
many instances he is by the vicious influences of unwholesome 
surroundings. The clergy of all denominations are indefatigable 
in their endeavours to save men's souls, and, with that object in 
view, they are zealous at all times in enforcing the due 
observance of the moral law ; but it has often occurred to me 
that all this important work would be materially advanced if 
coupled in a lai'ger measure with equally zealous efforts 
for the enforcement of those physical laws, the violations of 
which are, in many instances, the direct cause of the needless 
and wasteful suffering and misery, premature decay, and early 
death entailed by preventable disease. 

The clergy as a body do undoubtedly take an active interest 
in the physical as well as the spiritual condition of the people, 
but if one may judge from the polluted atmosphere which too 
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often pervades the places set apart for religious assemblies, they 
are not sufficiently equipped with that sanitary knowledge 
which is so essential for those who undertake to ^ide the 
people in such matters. It is for this reason we nail with 
special satisfaction such sermons as that delivered by the Dean 
of York, on the occasion of our visit to that city in 1886 ; and 
still later by Canon Oreighton, before the Congress at Worcester, 
in 1889. I cannot pass on without quoting two sentences from the 
admirable address of the latter : " It is hard," says the Canon, " for 
those who live with enfeebled frames, amid neglected and filthy 
surroundings, to feel strong aspirations after the beauty, the 
purity, and the truth of a spiritual life." "The conditions under 
which life is lived — the unwholesome air of the factory, the 
crowded room, the ill-ventilated chamber, all these rob the 
body of its vigour, how must they react on the soulf You 
heard in the epistle this morni/ig of the works of the flesh — 
uncleanness, hatred, variance, drunkenness, revellings ; do not 
these things, think you, come very largely from, and are they 
not very largely affected by, the physical conditions with whicn 
life is lived ? " But read for yourselves ; the Sermon is pub- 
lished in extenso in Vol. X. of the Transactions of The Sanitary 
Institute just issued. These Sermons and the kindred Address 
recently delivered by His Grace the Archbishop of Canterbury 
before the British Medical Association at Birmingham, make us 
hope that in the near future the clergy will rival the medical 
profession in their pursuit of that knowledge, by means of which 
the suffering and misery entailed upon the people by preventable 
disease can alone be effectually met ; and that, with this end in 
view, they will enroll themselves in large numbers as members 
of The Sanitary Institute. 

The laws which govern the origin and spread of preventable 
disease are not merely physical, as some scientists are apt to 
assume, nor are they merely moral laws, the violation of which 
entails those terrible consequences to which Canon Creighton 
alludes. They are both. There is a moral as well as a physical 
code which must be observed if men are to realize all that 
may reasonably be hoped for in preventive medicine. 

Take for example those more common forms of contagious 
diseases which are spread mainly by human intercourse, and test 
how far individuals observe those precautions which are known 
to be sufficient to protect others, and you will find the results 
most unsatisfactory. Any lady who is accustomed to district 
visiting among the poor, will be able to recount instances of 
mothers of families \asiting such cases out of mere idle curiosity, 
a blind appeal to the inevitable, or a boastful trust in God, being 
pleaded in justification, if their conduct is challenged. I do not 
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think that any possible danger to the individoal should stand in 
the way of the performance of an obvious duty, whether 
imposed, as a legitimate personal obligation, or springing out of 
a benevolent desire to aid those in distress ; but where so under- 
taken, it is clearly a duty to adopt all needful precautions for 
the protection of others against the spread of contagion. Is 
this always done 1 Are all classes sufficiently informed not only 
as to the danger, but also as to the best available measures of 
prevention? This is a sphere in which the clergy, might 
exercise a vast influence for good, if well informed as to the 
nature of contagia, and the best methods of preventing their 
spread. It is to scientists we must look for this needed informa- 
tion, and recent discoveries in bacteriology and organic chemistry, 
point to a not distant future in which we may hope for more 
light. Till that clearer light comes, we are, I think, justified in 
maintaining that the violation of the moral law in such matters 
as temperance, chastity, and our duty to our neighbour, stands 
prominently forward as a fruitful source of disease. The 
adulteration of foods and drinks, the pollution of air and water 
by refuse products discharged into both by men in their haste to 
be rich, to the prejudice of all who use them, are sufficiently 
familiar illustrations. 

As we cannot enforce compliance with moral laws, nor secure 
a strict observance of physical laws, even when tolerably clear, 
we must trust largely to amendments in our social laws for a 
remedy in such cases. Our legislators have done much of late 
to amend the laws for the protection of the public health ; and 
if the bar and the bench could be induced to add their influence 
in simplifying procedure, much would be gained. The Arch- 
bishop of Canterbury is reported to have said, in addressing 
the British Medical Association, at Birmingham, lately, that : — 
" the three great professions occupied the three chiei fields of 
practical thought. They were tne self-revelation of God to 
man, or religion; the equitable relations of man to man, or 
jurisprudence; and the mystery of the life of man itself, or 
medicine." A cynical world, less philosophical than the 
Archbishop, and less charitable to the professions also, is prone 
to regard man as a chattel, the care of which is monopolized by 
the three faculties: — the clergy undertake for his soul; the 
doctors for his body ; and the lawyers for his worldly possessions. 
Of the three the lawyers seem to be the more successful, for 
while wealth increases by leaps and bounds, the moral and 
hysical condition of the great mass of the people lags sadly 
ehind. How is this to be remedied ? United ana well-directed 
efforts on the part of the learned professions in the cause of 
public health will do much to dissipate ignorance, and create a 
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healthy public opinion on the importance of sanitary legislation, 
and the due administration of all laws bearing upon the health 
and physical condition of the people, and more especially of the 
working classes. But more is needed. The people must be up 
and doing. Lessons in personal and domestic nygiene must find 
a place in the curriculum of the elementary schools, before we 
can hope for the- realization of all that is practicable in the 
prevention of sickness and the prolongation of life. Mental, 
moral, and physical culture must go hand in hand in the 
training of the children of all classes, if we desire to retain that 
racial supremacy of which we are at present so confident. 

The chief point to which I desire to call attention this evening 
is the wastefulness of ignorance in regard to sanitation in 

feneral, and domestic hygiene in particular; and the ample 
nancial returns which all may realise by grappling vigorously 
with the whole question of disease prevention, the practicability 
of which The Sanitary Institute is yearly endeavouring to bring 
home more clearly to the masses of the people. Of the excellent 
work done in this direction, the development of these annual 
congresses is, perhaps, the most practical. They demonstrate 
the unportance of sound sanitary principles in every detail of 
domestic life. The papers read at these meetings, and published 
in the Transactions, and the valuable body of vital statistics 
and health reports compiled from the writings of Dr. Farr, and 
Sir John Simon, and now made easily accessible to the public by 
The Sanitary Institute, are eflForts in this direction of which any 
society might be proud. And yet we are still at a loss for reliable 
data on which to base accurate calculations of the suffering and 
loss entailed upon the people by preventable disease. The facts 
as to mortality have been carefully noted, and tabulated with 
great advantage to the public, but the facts regarding sickness, 
apart from mortality, are only approximately known. It is in 
this direction that the labours of the medical officers of the 
army have proved of value to sanitary science, and it is to the 
results of these labours, as set forth in the reports of the medical 
department, that I now wish to direct your attention. 

Those of you who have studied these volumes are aware that 
it is customary in the army to record every form of illness, 
however casual, which renders the soldier unfit for duty. These 
records are subsequently collated by the medical officers, and 
tabulated for transmission to the War Office. The vast 
aggregates of facts so collected have been carefully compiled 
and published in reports which have been annually presented to 
Parliament since 1859. The facts so recorded are as reliable as 
any statistics of a similar character can be, so long as anv 
grounds for differences of opinion in matters of diagnosis 
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remain unsolved. Making a liberal allowance for such doubts, 
the statistics of sickness in the army form a convenient basis 
for estimating the loss entailed upon the people by preventable 
disease. 

Turning to the report on the health of the Army for 1888, 
just published, I find the average strength at home and abroad 
was 198,851 ; the admissions into hospital were 193,233 ; deaths 
1,845 ; discharged as invalids 2,776 ; constantly non-effective 
from sickness, 10,715. Taking the United Kingdom alone the 
numbers were : — ^average strength 101,695 ; admissions 75,345 ; 
deaths 570 ; discharged as invalids 1,641 ; constantly non- 
effective from sickness 4,520. The average sick time to each 
soldier in the army at large during the year was 19*90 days ; in 
the army at home 16*27 days. If to this be added the probable 
duration of the non-effectiveness of men invalided, who pass into 
civil life while still unable to earn a livelihood, the average sick 
time would be considerably increased, probably to the extent of 
twenty days per man per annum. Stated in round numbers, 
the loss to the army from non-effectiveness through sickness, is 
equal to a force of 10,716 men. Assuming the cost of each 
soldier to be one pound per week, or £52 a year, a very low 
estimate, this loss from sickness amounts to the very considerable 
sum of £557,232. 

Some 30 years ago, while serving as a regimental surgeon in 
Secunderabad, I attempted an analysis of the disease factors at 
work in producing the sickness then prevalent in the corps 
under my medical charge. The late Professor de Chaumont 
gave a brief resum^ of the result, in his Address to the Congress 
at Leicester, in 1885, from which I quote the following 
paragraph : — 

" Taking all the factors together to value 100, those which 
were due to errors beyond the control of the individual, but 
remediable by the authorities, were taken to value, 35 ; personal 
errors under the control of the individual himself, 34 ; agencies 
undefined and contingencies, 6 ; peculiarities of climate, 25 ; so 
that 69 per cent, was regarded as distinctly remediable, and 
only 25 as due to climate.' Professor de Chaumont adds, ^^ this 
was a quarter of a century ago, I think that in the present day 
climate would figure for even a smaller amount." Although 
the word climate, as used by me in this analysis of disease 
factors included other influences not strictly climatic, but 
equallv beyond human control, I see no sufficient reason after 
a further lapse of time, to take exception to Dr. de Chaumonf s 
ciriticism. On the contrary, I am disposed to concur with him 
in the very definite opinion expressed further on in the Address 
from whicn I have quoted, that, putting aside the West Coast 
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of Africa and other pestilential spots specially dangerous to life, 
" we may confidently say there is not a spot on the globe where 
men may not be kept in health and vigour by proper attention 
to hygiene." 

Applying the same principle of classification to men of similar 
ages, and subject to similar influences and disease factors in 
civil life, it is possible to make a tolerably accurate estimate of 
the actual loss in money entailed upon the wage-earning classes 
by preventable disease. True we have no trustworthy record 
of sickness among civilians, nor is it likely that we will ever be 
able to apply the numerical methods, so valuable in the study 
of vital statistics, to such attacks terminating in recovery. 
Something is done in this direction by benefit societies, sick 
clubs, and other labour organizations ; and much more might 
be done with advantage by the great companies and large 
employers of labour. The coming International Congress of 
Hygiene and Demography, which includes the study of the life 
conditions of communities from a statistical point of view, will, 
it is hoped, throw much light on this important point. Mean- 
time, and till some such record is available, we must be satisfied 
with such approximation to truth as we may be able to obtain. 
Sir James !raget delivered an address at the Health Exhibition 
in 1884, in which he established, on reasonably conclusive 
evidence, that the loss from sickness, between the ages of 15 and 
65, in England and Wales, amounted to about 20,000,000 weeks' 
work in tne year, or about one-fortieth part of the work done in 
the year by the whole population between these ages. Rather 
more than half this loss falls upon those whom the Registrar- 
General describes as the* domestic, agricultural, and industrial 
classes. Valuing these lost services as equal, on an average, to 
one pound per individual per week, the amount at which the 
soldier^s services have been valued, the loss to the annual wealth 
of the country from sickness among these classes alone amounts 
to £11,000,000 sterling. Of the other classes who lose the 
remaining 9,000,000 weeks' work, it would be hard, Sir James 
adds, to make a guess in any known coin ; for these include our 
great merchants, judges, lawyers, clergy, medical men, statesmen, 
legislators, poets, writers, musicians, painters, philosophers, and 
princes, who certainly do more for the wealth alid welfare of 
the country than can be told in money. These estimates do not 
include the still greater loss inflicted upon the people by the 
premature death of our most industrious bread-winners, at an 
age, too, when they are most productive ; nor do they touch the 
cost of subsistence and nursing, and other sources of expenditure 
which spring out of sickness ; or the sorrow and suffering of the 
widow and orphan left desolate by such bereavements. Sir 
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Edwin Chadwick considered Sir James Paget's estimate of loss 
too low by many millions, and that the Durden of taxation, 
arising from this cause, is three times greater than the poor 
rate. '^ In London this burden, from preventable disease, was 
£700,000 a year at a very moderate estimate.*' 

I pass over the burdens entailed on the productive classes, 
by the vast numbers of halt, blind, imbecile, epileptic, and. 
insane — waste products in too many instances of inconsiderate 
marriages, and the evil effects of depraved moral and physical 
surroundings to which they have been exposed during infancy 
and youth. This is undoubtedly great, and much of it is 
obviously attributable to violation of those moral, physical, and 
social laws, which should govern the rearing of the young. 

Here then is a mine of national wealth, or I should perhaps 
more appropriately describe it as a river of national waste of 
almost mcalculable value, and in which every member of the 
conmiunity has a direct personal interest, daily and nightly 
passing our very doors, wnich a united and intelligent effort 
ou^t to be able to stem. 

There is one other aspect of the condition of the people upon 
which the Reports of the Army Medical Department throw 
considerable light. Turning again to the Report for 1888, we 
find on pages 32 to 41 a careful analysis of the recruiting 
statistics for the year. From this it appears that 49,172 men 
offered themselves for enlistment, of whom 23,571, or ne^y 
one half, were rejected. Bearing in mind that the ages within 
which recruits are enlisted range from 18 to 26, and that all 
those who are suffering from obviously disqualifying disabilities 
are refused by the recruiters and do not therefore come before 
the Examining Medical Officer, these figures are sufficiently 
startling. In order that the significance of rejection may be 
more clearly understood, it is desirable to recapitulate briefly the 
minima as to standard. These are, height 5 ft. 4 ins., chest 
girth 33 ins., weight 115 lbs., with a power of relaxation of all 
three in favour of likely lads who are still growing. Making 
liberal allowance for rejections on account of age and other 
causes not necessarily implying defective development, or 
unsoundness of constitution, these figures indicate grave defects, 
if not something worse, in the genesis and rearing of the lower 
orders of the people from whom the recruits are drawn. Much 
is no doubt attributable to moral influences not usually included 
within the purview of the sanitarian, but much is also due to 
unwholesome physical surroundings which call loudly for 
amelioration. 

The limits of an address on such an occasion as the present 
do not admit of more than a passing allusion to the methods by 
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which this amelioration is to be secured. Nor can I venture 
upon an examination of the etiology of preventable diseases, 
although without clear knowledge on this point sanitary progress 
must be seriously retarded. The subject is too important, 
however, to be passed over in silence. Take, for example, the 
so-called infectious diseases, the immediate causes of which have 
long been held to be entities endowed with vital properties — a 
contagium vivum, as maintained by Huf eland. To Henle we are 
indebted for the earliest clearly-expressed views regarding the 
relationship of micro-organisms to these diseases. The micro- 
organisms which have as yet been recognised as existing agents 
of fermentation and putrefaction, or of disease, belong almost 
entirely to the lower fungi. Their agency in causing and 
spreading disease is, Fliigge points out, limited, in some cases, 
by the fact that the mmtipUcation of infective material takes 
place only under given conditions, and requires the active inter- 
vention of the individual, in whose person the contagion is so 
multiplied, to transmit it to others. There are, however, contagia 
which retain their vitality in the surroundings of the sick, after 
they are given off from the body, and are therefore capable of 
transmission, not only by direct contact, but by other trans- 
porting agencies, although the multiplication of the infecting 
material takes place only in the body of the sick. These are 
classed as obligatory parasites, and include such diseases as 
small-pox, measles, scarlatina, tuberculosis, glanders, diphtheria, 
and many of the infective diseases of wounds. 

" But there are also contagious infective agents which can 
lead a saprophytic existence on the dead materials in our 
surroundings, and must therefore be classified as facultative 
parasites. In this case there is a multiplication of the sources 
of infection outside the body of the patient, and this may go on 
to such an extent in our surroundings, that there are, m fact, 
more chances of infection by infective agents produced outside 
the body, than by direct or indirect transmission by indifferent 
obiects of the infective agents given off from the patients." 
(Fliigge.) To this group oelong the bacillus of typhoid fever, 
cholera, and anthrax ; but the distinction between this and the 
previous class is not of such great importance as is the fact 
that both classes possess considerable resisting power, and are 
dangerous in proportion to the duration of their survival 

There is still another class of infective agents presumably 
located in our surroundings, which, finding access into healthy 
individuals, multiply there and cause disease, although such 
disease is of a non-contagious character. The most important 
representatives of this group are the infective agents of malaria. 

Without following further the very interesting researches of 
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Fliigge and others into the nature and hahits of these disease- 
prodacing organisms, or noticing the views of Pettenkof er that 
Lh orgfnis^, s. they pass frim the sick, are not capableof 
causing disease till they have first acquired infective properties 
in a suitable soil, I pass on to notice briefly two other points of 
great importance, viz., the surrounding conditions to which 
allusion has been frequently made, and the no less important 
question of predisposition, which makes a man a prey to such 
orgaitisms. 

Bearing in mind the saprophagous character of some at least 
of these organisms, there is presumptive evidence in favour of 
the views held by some, that after all these microbes are in the 
main scavengers, and that it is only when the healthy human 
frame has been in some way weakened that they are able to 
find a lodgment in it. But however this may be, it is obvious 
that the removal and destruction of all decaying organic matter 
is clearly indicated. Starve the microbe and save the man. In 
one particular this important principle is too often neglected : 
I allude to the present system of dealing with house refuse, 
which is in many instances a convenient and attractive nidus 
for such organisms, and an effective vehicle for their spread. 
Dr. Louis ^arkes has dealt so admirably with this subject in 
his excellent manual — " Hygiene and Public Health," the 
second edition of which has just been issued, that I cannot do 
better than refer you to it for further particulars. Dr. Parkes 
truly says, ** The best method of getting rid of dust-bin refuse 
is to bum it," and he gives a description of a destructor furnace 
which seems to be well suited for the purpose. The Jews, 
more advanced in sanitary precautions than most nations, were 
well aware of the purifying power of fire. Would that we too 
had a gehenrui in every locality in which people are permitted 
to shoot rubbish I There would be fewer complaints regarding 
the foulness of the sub-soil, or the made ground on which the 
modem jerry builder is permitted to erect nis speculative blocks 
of artisans' dwellings. 

Similar observations apply with equal force to the laundry 
system of this country. In too many instances foul linen and 
other articles of wearing apparel, &c., are handed over to a 
laundress ill equipped for dealing with such articles, even when 
not laden with the germs of contagious diseases, but when so 
tainted, how inadequate is the provision for the purpose ? This 
industry offers a promising field for the judicious investment of 
capital, with the certainty of good returns, to those who may be 
induced to embark in a well considered scheme. 

While I write, the press is loud in its complaints regarding 
the state of the kitchens of many of our places of public resort 
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and entertainment, to which might probably be added other 
places in which human food and dnnk are prepared. It is 
especially to be desired that all such places should be subject to 
periodical inspection, and official supervision by competent 
persons of prooity and position, beyond the range of temptation 
to overlook abuses. 

But of all the causes which contribute to the origin and spread 
of preventable disease, overcrowding is perhaps the most 
important. This evil is met with in its most mischievous forms 
in large centres of human industry, where, for want of space, 
buildings are crowded together, and carried up to undue 
elevations; and where the prospects of employment at high 
wages attract numbers of the working classes greatly in excess 
of the available accommodation. Nothing short of prohibitive 
legislation will check this. Every human habitation, whatever 
its height, should have open spaces in front and rear, commensu- 
rate with such elevation, so as to secure a free and adequate 
supply of both air and light to every part of the building ; and 
the number of persons inhabiting such dwellings, or congregating 
in places of public assembly, should also be limited to that for 
which its aenal capacity is pronounced by competent authority 
to be adequate. 

Another indispensable requisite is a full and continuous 
supply of fresh potable water of good quality. Unfortunately 
the rapid and progressive increase of population in our large 
towns^ and the wasteful prodigality of past generations in the 
matter of water conservancy, have surroundea this question, of 
a full, free, and wholesome water supply, with many difficulties. 
Still these are not insuperable, and till they are overcome we 
must not rest, or admit that we are satisfied. Our sanitary 
engineers and medical officers of health are thoroughly alive to 
the urgency of our needs in this direction, and we have 
confidence in their ability and readiness to do all that is necessary 
as soon as they are clothed with the requisite powers, and 

1)rovided with the means. For the first we must look to the 
emslature, for the second to the liberality of the nation. 

JPure air and water, the direct light of the sun and absolute 
cleanliness, with ample space in and around our dwellings, are 
the best safeguards against the invasions of disease producing 
micro-organisms. 

Of predisposition to disease and heredity, time will not permit 
me to say more than this: — that just in proportion to the 
perfection of physical development, and the normal adjustment 
of all the functions of the individual, will be his freedom from 
disease, provided his surroundings be all that is desirable in a 
hygienic point of view. Assuming a healthy parentage in a 
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cUmate Uke England, a healthy happy home, with regular 
mental and physical training under wholesome moral influences, 
and a fair provision of the necessary food and clothing, would 
secure to every member of the community a physical development 
proof against such disease-producing agencies as we have been 
describing. The healthy homes ana smtable sanitary surround- 
ings are not at present available for the masses, and but partially 
80 for the classes. It is no doubt difficult to secure, at all times, 
a reasonably pure atmosphere in a house, the apartments of 
which are fully and constantly occupied, or in places of assembly 
liable to marked fluctuation in the number of occupants, and 
in the duration of occupation. Still it is important this should 
be done, and that other equally essential sanitary arrangements 
including a continuous wholesome water supply, should be 
secured, and to this end The Sanitary Institute is endeavouring 
to point the way. But it requires aid and encouragement, and 1 
know no more hopeful source to look to for both, than the ladies. 
They have won their way, in the face of some discouragement, 
into the ranks of the most humane of all professions. I hope 
they will soon be found, in still larger numbers, among those 
whose ambition it is not only to cure but also to prevent 
disease. 

But what evidence have we to show that sanitation has done, 
or can do, anything commensurate with its cost, to lessen 
sickness and to lower the death rate? And assuming the 
existence of such evidence, what are the benefits conferred upon 
the people at large by prolonging lives, whether young or old, 
whose enfeebled frames preclude the hope of much productive 
usefulness or gain to the community by such extension ? 

Turning again to the reports on the health of the army, we 
find that the rate of mortality among the European troops 
stationed in India during the half century prior to the date of 
the Keport of the Koyal Commission, was, in round numbers, 
60 per 1,000; and in the army at home, about 17 per 1,000. 
Since then, thanks to the wiser policy pursued both in India 
and at home, the death rate in the army has been a steadily 
decreasing quantity. According to the report for 1888, from 
which I have already quoted, the death rate in all India was 
15'20 per 1,000, and at home 5*52 per 1,000. I am not 
able to refer to the statistics of sickness among the troops 
serving in India prior to 1859, but were these accessible, I 
have no doubt they would shew a corresponding diminution 
of the non-effective rate from sickness. In this instance 
there can be no question as to the great advantage, even 
in a pecuniary point of view, of the decreasing sick and 
death rates, because the individuals concerned are all of the 
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and entertainment, to which might probably be added other 
places in which human food and. dnnk are prepared. It is 
especiallj to be desired that all such places should be subject to 
periodical inspection, and official supervision by competent 
persons of probity and position, beyona the range of temptation 
to overlook abuses. 

But of all the causes which contribute to the origin and spread 
of preventable disease, overcrowding is perhaps the most 
important. This evil is met with in i1^ most miscnievous forms 
in large centres of human industry, where, for want of space, 
buildings are crowded together, and carried up to undue 
elevations; and where the prospects of employment at high 
wages attract numbers of the working classes greatly in excess 
of the available accommodation. Nothing short of prohibitive 
legislation will check this. Every human habitation, whatever 
its height, should have open spaces in front and rear, connnensu- 
rate with such elevation, so as to secure a free and adequate 
supply of both air and light to every part of the building ; and 
the number of peraons inhabiting such dwellings, or congregating 
in places of public assembly, should also be limited to that for 
which its aenal capacity is pronounced by competent authority 
to be adequate. 

Another indispensable requisite is a full and continuous 
supply of fresh potable water of good quality. Unfortunately 
the rapid and progressive increase of population in our large 
towns, and the wasteful prodigality of past generations in the 
matter of water conservancy, have surroundea this question, of 
a full, free, and wholesome water supplV) with many difficulties. 
Still these are not insuperable, and till they are overcome we 
must not rest, or admit that we are satisfied. Our sanitary 
engineers and medical officers of health are thoroughly alive to 
the urgency of our needs in this direction, and we have 
confidence in their ability and readiness to do all that is necessary 
as soon as they are clothed with the requisite powers, and 

I)rovided with the means. For the first we must look to the 
egislature, for the second to the liberality of the nation. 

jPure air and water, the direct light of the sun and absolute 
cleanliness, T'vdth ample space in and around our dwellings, are 
the best safeguards against the invasions of disease producing 
micro-organisms. 

Of predisposition to disease and heredity, time will not permit 
me to say more than this: — that just in proportion to the 
perfection of physical development, and the normal adjustment 
of all the functions of the individual, will be his freedom from 
disease, provided his surroundings be all that is desirable in a 
hygienic point of view. Assuming a healthy parentage in a 
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climate like England, a healthy happy home, with regular 
mental and physical training under wholesome moral influences, 
and a fair provision of the necessary food and clothing, would 
secure to every member of the community a physical development 
proof against such disease-producing agencies as we have been 
describing. The healthy homes and suitable sanitary surround- 
ings are not at present available for the masses, and but partially 
so for the classes. It is no doubt difficult to secure, at all times, 
a reasonably pure atmosphere in a house, the apartments of 
which are fully and constantly occupied, or in places of assembly 
liable to marked fluctuation in the number of occupants, and 
in the duration of occupation. Still it is important this should 
be done, and that other equally essential sanitary arrangements 
including a continuous wholesome water supply, should be 
secured, and to this end The Sanitary Institute is endeavouring 
to point the way. But it requires aid and encouragement, and 1 
know no more hopeful source to look to for both, than the ladies. 
They have won their way, in the face of some discouragement, 
into the ranks of the most humane of all professions. I hope 
they will soon be found, in still larger numbers, among those 
whose ambition it is not only to cure but also to prevent 
disease. 

But what evidence have we to show that sanitation has done, 
or can do, anything commensurate with its cost, to lessen 
sickness and to lower the death rate? And assuming the 
existence of such evidence, what are the benefits conferred upon 
the people at large by prolonging lives, whether young or old, 
whose enfeebled frames preclude the hope of much productive 
usefulness or gain to the community by such extension ? 

Turning again to the reports on the health of the army, we 
find that the rate of mortality among the European troops 
stationed in India during the half century prior to the date of 
the Report of the Royal Commission, was, in round numbers, 
60 per 1,000; and in the army at home, about 17 per 1,000. 
Since then, thanks to the wiser policy pursued both in India 
and at home, the death rate in the army has been a steadily 
decreasing quantity. According to the report for 1888, from 
which I nave already quoted, the death rate in all India was 
15*20 per 1,000, and at home 5'52 per 1,000. I am not 
able to refer to the statistics of sickness among the troops 
serving in India prior to 1859, but were these accessible, I 
have no doubt they would shew a corresponding diminution 
of the non-effective rate from sickness. In this instance 
there can be no question as to the great advantage, even 
in a pecuniary point of view, of the decreasing sick and 
death rates, because the individuals concerned are all of the 
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most productive ages ; and, also, because the expense entailed 
on the State in replacing them, more pai^ticularly in India, is 
very large. And yet the health of the army is not as satis- 
factory as it should be, nor are the barracks in anything like 
a reasonablv satisfactory sanitary condition. Thanks, to the 
liberality ox the House of Commons and the determination of 
the Secretary of State for War to do all that is possible to remedy 
known defects, we may hope that the £4,000,000, just voted for 
barrack construction and improvement, will remove all cause of 
complaint on this score. In civil life, too, we see satisfactory 
results following sanitary improvements. Take an illustration 
from London in which such works are progressive, although 
still far from complete. In the quarter ending June last, the 
death rate was 17*3 per 1,000, of which 2*5 only was from 
zymotic disease. Ten years ago the death rate was 19*0, and 
twenty years ago it was 22*0 per 1,000. This shows steady 
progress, and is in happy contrast to similar conditions prior to 
the completion of the main-drainage scheme. In Brighton the 
death rate is still lower, being only 15"5 per 1,000. This is, 
w^ith two exceptions, the lowest death rate of any large town 
in £ngland. Still there is room for improvement, even in 
Brighton ; and with the improved laws now on the eve of 
passmg the legislature, there is a fair prospect of seeing 
the mortality reduced to 10*0 per 1,000 before the lapse of 
another decade. 

The prolongation of the lives of the old and enfeebled, as 
well as of the young, is so intimately blended with the larger 
question of disease-prevention that it is hardly necessary to 
pursue it further. But were it otherwise it would not be 
difficult to show that, as a matter of ethics, we have no choice. 
The saving of life is an obvious duty, the neglect of which 
must, I fear, be regarded as an equally obvious crime. As Farr 
says, " The family, the clan, the town, the tribe, the nation, all 
acknowledge even now the claims of children, of the sick, of 
the wounded, of the infirm, to help in times of trouble. Few 
men refuse to bind up the wounds of their fellow men." 

A word in conclusion regarding these Congress meetings. It 
is our hope that each meeting will leave behind it an active 
organisation which will carry on the good work in harmony 
with the parent society. The Sanitary Institute has had diffi- 
culties to contend with, and its friends have been frequently 
called upon to find the means needed to carry on its philanthropic 
work. Even now its museum is in urgent need of further 
development to make it what we desire to see it — a faithful 
record of progressive advancement in sanitary engineering to 
which not only the profession, but the public also, can resort 
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when in need of reliable means of solving sanitary doubts 
regarding their own domestic arrangements, Brighton is 
already so favoured in a hygienic point of view, that a Branch 
Institute established here would be in the van of sanitary 
progress. Should such a branch be organised, let me suggest 
for your motto a word which means more than even the favourite 
phrase of Sir Edwin Chadwick, " Wash and be clean,*' it is the 
single^ but much-embracing woi'd, 

" PURITY.'' 
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« The Living Earth:' 
Gentlemen, 

I am very conscious of the great honour done to me bj the 
Council of The Sanitary Institute, in asking me to preside over 
the important Section of Preventive Medicme at this Congress 
held in the chief health-resort of the United Kingdom. 

When the Council asked me to preside, they were doubtless 
well aware that I held no official position as a guardian of the 
public health, and have never held such position ; and that con- 
sequently I cannot lay before this Section any experiences in 
connection with sanitary administration, unless it be the 
experiences which we all have as citizens and ratepayers. 

My only chance of interesting you seemed to lie in the choice 
of some subject capable of very wide application, the discussion 
of some scientific principle, which all sanitarians must study. 

Sanitation in large cities is, at the best, a makeshift, and no 
high level of health is attainable, in a place where the chief 
object of hygienists seems to be to enable persons to live as 
densely packed as possible. 

This prelude is necessary, because the remarks which I am 
about to make are addressed mainly to persons who live in the 
country, and who enjoy the luxury of elbow-room, and I trust 
that what I am about to say, will make them hesitate before 
they hastily copy the sanitary methods of the Town, and heed- 

o 
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lessly hemn to foster overcrowding, the bane of all sanitary 
and social virtue. 

I say that my remarks are addressed to dwellers in the 
country, because I have taken for my subject the " Living 
Earth, a subject which those who live on paving stones, tarred 
blocks, asphalte, or macadam, have to take upon trust. 

The " Living Earth ** 1 Some of you may ask what I mean 
by this, and whether I intend to apply the epithet * living ' to 
the dark colored inert mould which the countryman sees in the 
fields and gardens, and the Town dweller finds in the flowerpot 
which holds his struggling geranium t 

My reply is, " certamly." We have arrived of late years at a 
certain knowledge of the fact, that the mould which forms the 
upper stratum of the ground on which we live, is teeming with 
life, and as this fact seems to me to be one of prime importance 
to sanitarians, I propose to bring some points in connection 
therewith before you this morning. 

It has long been recognised by agriculturists, that the upper 
stratum of the soil differs from that immediately below it in 
fertility ; and in treatises on gardening (notably in that admir- 
able work written by William Cobbett, nearly 70 years since) 
the warning is invariably given to be careful in trenching, not 
to bury the top spit of soil beneath the lower spit, because 
the top spit is by far the most fertile. The fertility in this case 
was supposed to be due to prolonged exposure to air, and the 
lower stratum of soil if brought to the surface, would only 
become fertile after a considerable interval. It is interesting to 
observe, that although these early writers were unacquainted 
with the whole truth, they had grasped the most important fact, 
and their practice was sound. This is often the case, and I feel 
sure that we act rashly when we hastily abandon the custom of 
centuries, because some new fact dazzles us, and distorts our 
vision. 

In connection with William Cobbett, I will draw attention to 
a term which he uses, more than once in the work referred to, 
viz., the Fermentation of the soil. I have not found this 
expression employed by any other writer, but I have made no 
special search, and my knowledge of Agricultural Authors is 
limited. Cobbett tells us that the earth begins to ferment in 
the spring, and that before sowing, a thorough tilling and mix- 
ing of the upper strata of the soil is very necessary, with a view 
not only to the disintegration of the soil, but to a thorough 
leavening of the whole mass with fermentible matter. There is 
no doubt that this term " Fermentation " as applied to the soil is 
perfectly apt, as we shall find further on. 

The black vegetable mould which lies upon the surface of the 
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earth, is largely composed of organic matter, which is not to be 
wondered at, seeing that every organised thing whether animal 
or vegetable which inhabits this globe, falls, when dead, upon 
the earth, and becomes incorporated with it. 

This black vegetable mould is largely composed of excrement, 
for not only is the excrement of the larger animals being 
constantly added to it, but this and the varied organic debris 
which compose it, pass repeatedly, probably, through the bodies of 
animals which inhabit the earth, and especially of earthworms. 
Darwin in his book on Vegetable Mould and Earthworms, has 
forcibly drawn attention to the enormous amount of work which 
worms perform in the aggregate. How they disintegrate the 
soil. How they riddle it with burrows, which admit air to the 
deeper recesses of the soil. How their castings which are in- 
cessantly being thrown off, tend to level inequalities, and 
gradually to bury stones or whatever dead inorganic matter is 
incapable of solution, digestion, or disintegration, fiarthworms 
are found almost everywhere, and they are probably the most 
important of the animals which live in the soil, but I need 
scarcely say that there are many others, and everyone who has 
a garden must recognise the fact, that gardening is only carried 
out at an enormous sacrifice of animal life, for with every thrust 
of the spade into rich garden mould, a death blow is dealt to 
many of its inhabitants. 

The disintegration and aeration of the soil, which is effected 
by the quiet tillage of the earth-dwellers, is of the greatest 
importance to the agriculturist, for it is hardly conceivable that 
the delicate rootlets of plants could grow and extend, unless the 
soil had been softened and pounded by the digestive fluids and 
the gizzards of the eai*thworms and their neighbours. 

Seeing, therefore, that agricultural mould has all passed 
through the bodies of worms, and much of it through the podies 
of other animals antecedently, we shall not be wrong in insisting 
that this so-called vegetable mould is mainly an animal excrement. 
The peculiar, sticky, glutinous quality of rich mould when 
moistened, is probably in part due to this fact. 

Although tne amount of Animal life in the earth is consider- 
able, it is as nothing compared with the richness of the soil in 
the lower forms of Vegetable life. The dead and excremental 
matter becomes the food of Saprophytic fungi, which abound in 
the soil to a very great extent. This must be the case, for we 
know that Saprophytes and their allies abound everywhere, and 
as the surface of the earth is the common reservoir of all forms 
of life, it follows that these low vegetable microbes must be 
more abundant in the earth than elsewhere, and more abundant 
at the surface than deeper down. In Watson Cheyne's editions 
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of Fliigge's work on micro-organisms (New Sydenham Fociety, 
1890), uiis 18 very clearly stated: "Enormous numbers of 
bacteria hare always been found in the soil, by the most 
various observers. Infusions made from manured field and 
garden earth, even though diluted 100 times, still contain 
thousands of bacteria in every drop, and the ordinary soil of 
streets and courts, also shows the presence of large numbers. 
Bacilli are present in much the largest numbers ; out in the 
most superncial layers, and in moist ground there are also 
numerous forms of micro-cocci." 

These micro-organisms of the soil are very active in producing 
changes in organic matter added to the soil. These changes are 
usually in the direction of oxidation, occasionally the change is 
one of reduction. One thing is certain, that if the soil be 
sterilised by heat or other means, it is no longer capable of pro- 
ducing any chemical change in organic matter. This seems to 
me to be a fact of prime importance to the sanitarian. The 
oxidation and nitrification of organic matter in the soil is a 
biological question, pure and simple. It is an effect produced 
by the living earth ; a process analogous to f ermentation^ which 
Uobbett seems to have appreciated. 

Whether the nitrifying process which takes place in the soil, 
is due to one or to many varieties of microbe, is doubtful, but the 
latter supposition is probably correct, and experiments seem 
rather to point to the conclusion, that, given favorable con- 
ditions — the free admission of air to a soil which is not unduly 
moistened — ^nitrification will go on. Many attempts have been 
made to isolate a nitrifying organism, and one of the latest, by 
Professor Percy Frankland and Grace Frankland, the results of 
which were communicated to the Royal Society, in February 
1890, appears to have been successful, for these observers isolated 
a " Baciflo-Coccus," the power of which in producing nitrifica- 
tion app^'nrs to be most remarkable. Whether this bacillo-coccus 
is one ot many having similar power, or whether it stands alone 
is not known, but in anv case we must regard it for the present 
as the " Nitrate King ' among microbes. 

It has been asserted that fungi of a higher class, mould fungi, 
are also active in producing tue disintegration and oxidation 
of organic matter in the soil. It is possible, however, that 
the Bacillus mycoides^ which forms threads closely resembling 
mycelium, has been mistaken for mould fungus. This bacillus 
mycoides is one of those which is constantly present, we are 
told, in garden soil. 

It has been conclusively shown by Fliigge, Koch, and others, 
that the microbes are most abundant in the superficial layers of 
the soil, and that they tend to disappear in the deeper layers. 
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TheT are practically absent in the deeper layers, unless the earth 
has been deeply stirred or trenched, or unless sewer or cesspool 
has conducted filth to the deeper layers without touching the 
superficial ones. 

** Numerous filtration experiments on a large and small scale, 
haTe shown most distinctly that a layer of earth J to 1 metre 
in thickness, is an excellent filter for bacteria, and hence the 
purification of fluids from bacteria must be still more complete 
m cultiTated, and especially in clay soil, and where the fluid 
moTes with extreme slowness. Further, it has been repeatedly 
shown, that wells which are well protected against contamina- 
tion with bacteria, from the surface and from the sides oi the 
well, furnish a water almost entirely free from bacteria ; that, 
further, wells of water containing bacteria become the purer 
the more water is pumped out, and the more ground water 
comes in from the deeper layers of the soil." 

The. Tegetable living mould on the surface of the earth is in 
short a filter of the most perfect kind. It is Tery rich in 
saprophytic bacteria, whereas the subsoil at a depth Taiying 
from 3 to 6 feet is barren of bacteria, as well as of other kinds 
of life. The subsoil is mineral, inorganic, and dead ; the mould 
upon the surface is organic, and teems with life. 

Anything which is thrown upon the surface of the ground 
soon disappears. 

This is especially the case with water. The absorbing power 
of soil for "water, Taries according to its mineral constitution. 
Loose sand and chalk absorb water Tery readily, and clay less 
readily, but the absorbing power of Tegetable mould, or humus as 
it has been called, is infinitely greater. Humus is said to be able 
to absorb from 40 to 60 per cent, of water, and to hold it Tery 
tenaciously. This is from two to three times as much as the 
most porous dead mineral soil is capable of absorbing. We all 
know that in times of heaTyrain, it is infinitely rarely that we 
see water lying in pools on the surface of cultiTated soil, whereas 
it soon collects on roadways and paths, which are made of dead 
mineral matter. The tenacity with which mould retains water, 
is due to the fact that the water is absorbed into the interior of 
millions of Tegetable cells, and is not merely held by capillary 
attraction in the interstices between small mineral particles. It 
is the swelling of individual cells which forms so effectual a 
barrier to the passage of bacteria. 

Not only water, but CTery thing else when thrown upon the 
soil, disappears sooner or later. Such things as pieces or wood, 
or leather, about the toughest of organic materials, become 
softened and permeated by fungoid growth, and finally crumble 
away. In some parts of the country, rags of all kinds are 
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largely used for manure. Through the autumn and winter these 
may be seen lying on the surface, but when in spring the tilling 
of the land goes forward, and the fermentation of the soil com- 
mences, the coarsest of these rags disappear. If wood, leather, 
and rags disappear, leaves and animal excrement disappear as we 
all know far more readily. The disintegration is forwarded by 
birds, insects, worms, and their allies, and what was the excrement 
of a large animal, becomes as it were, the excrement of many 
small ones, until finally by the action of saprophytic fungi, these 
organic matters become fertile " humus, ' which is the only 
peitnanent source of wealth in any country, the source whence 
we derive all the materials for our food and clothing. 

The question whether among the bacteria which are found in 
the soil, some may not be hurtful to mankind, is a question 
of great interest and importance. If disease-causing organisms, 
find their way into the soil, may they not multiply or at least 
continue to five, and then prove a danger to health ? There 
can be no doubt that pathogenic organisms do exist in the 
soil, but their power for harm would seem to be practically very 
small indeed ; and to regard the soil as dangerous because some 
pathogenic organisms may lurk in it, would be about as rational 
as it would be to condemn vegetable food because of the occa- 
sional dangers of hemlock, aconite, or the deadly nightshade. 
It is well known that if soil be inoculated into some of the lower 
animals, such as guinea pigs, fatal results will follow from 
malignant oedema and tetanus ; and it is also well known that 
earth, and especially street-mud, if ground into wounds in the 
human subject, may cause malignant oedema, and the death of 
the victim. It is equally well known that the workers of the 
soil, agricultural labourers and gardeners, are amongst the 
healthiest classes of the community, and that they are not 
credited with any diseases which are special to their calling. 
It seems to be a fact that the great doctrine of " the survival 
of the fittest*^ holds good for microbes in the soil, as for all other 
orgamsed things everywhere ; and that organisms which flourish 
in the human body, languish and cease to multiply in the soil, 
where the conditions are unsuited for their multiplication or 
even for their survival. They get overgrown by saprophytic 
microbes, and even if they do not die the risk of their finding 
their way into the ground water is practically nil, for w^e have 
seen that humus is the best of filters. 

The life-history of at least one microbe, which undoubtedly 
flourishes in the human intestine, has been very carefully 
studied by many observers, and it may profitably occupy our 
attention for a time. This is the so-called spirillum of Asiatic 
cholera, the comma bacillus of Koch, of which we heard so 
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much during the last epidemic .of cholera in Europe. Whether 
or no this microbe be the cause of cholera, must yet be con- 
sidered an open question. I bring the subject before you merely 
as the life-history of a microbe which undoubtedly nourishes in 
the human intestine, and has not been found except in associa- 
tion with a deadly disease. This microbe, which has been met 
with exclusively in the dejecta of cholera patients, is easily 
cultivated on gelatine or potatoes, in neutraUsed meat infusion, 
on blood serum, and in milk, its growth being unaccompanied by 
any disagreeable odour. Growth ceases when the infusions 
become very dilute, and in water growth only takes place at the 
margin where there is an accumulation of nutrient material. 
Growth is able to take place with a very limited supply of 
oxygen, and it is most active when the temperature is high — 
30® to 40® 0. Koch has made the very interesting observation 
that comma bacilli die veiy rapidly when dried, a cultivation 
if spread out upon glass ana exposed to the ordinary tempera* 
ture is dead and incapable of further multiplication in a very 
few hours. Hence it is inferred that no living comma bacillus 
can exist in dust, and that the transport of living comma bacilli 
through the air is impossible. 

Another factor very unfavourable to the growth of comma 
bacilli is the presence of saprophytes in large quantities ; under 
these circumstances they are overpowered, and die out. "If the 
saprophytes are in excess in the first instance, or if the sum 
total of the conditions of life are not very favourable to the 
comma bacilli, the latter do not multiply at all, but the 
saprophytic bacteria lead rapidly to the death of the comma 
bacilli present either by using up the nutrient material or by 
producing poisonous products " (Fliigge). If, however, the 
bacilli be kept moist in the absence of saprophytes, they may be 
kept alive for months. Low temperature (freezing) does not 
kill them but merely suspends their vitality ; temperature over 
60® C soon kills them. 

If the bacilli find their way inte pure running water, or wells 
of *' pure " water, it is probable that multiplication never occurs. 
In the case of stagnant water, however, in the bilge water of 
ships, in the water in harbours, which is often extremely dirty, 
it is probable that the comma bacilli may retain their vitality 
for a much longer time ; and in the case of a tank in India, 
" where the small amount of water was not only employed for 
bathing, drinking, and cooking, but also for washing the linen 
and for the reception of the contents of the water-closets, Koch 
was able te demonstrate such a large number of comma bacilli 
that it seemed likely they had multiplied te a great extent in 
the tank, and that their presence was in all probability the 
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source of infection of a nmnher of cases of cholera which 
occurred at a later period among those persons who lived in the 
neighbourhood" (Fliijgge). 

Supposing comma ba<;illi to exist in dejecta, what is the best 
way to stop their multiplication and accidental passage into 
drinking water? Clearly to dry them and place them with 
other saprophytes. If they be buried in the upper layer of 
vegetable mould the sun will dry them ; or even if it be raining 
the living filter will stop their passage downwards. The growth 
of saprophytes will kill them ; and if the ground be cultivated, 
the conmia bacilli will be destroyed and nitrified, and pass 
upwards into the crop and not downwards into the wells, 
li, on the other hand, the dejecta be mixed with water and 
be taken in an impermeable pipe through the living humus of 
the surface, to the dead mineral subsoil where the sun does not 
reach to dry them, and where saprophytes to eat them up exist 
not, the danger oi their finding their way through interstices 
and crevices into drinking water, appears to me to oe very great 
indeed. 

That the under strata of the soil are a very inefficient barrier 
against filth contamination has been demonstrated in all our 
large towns, and especially in London. In that city the lower 
rooms of the houses are almost universally below the level of 
the street, and the house drains leave the house at the lowest 
point to reach the sewer at a lower level still. As underground 
drains, however well laid, are sure to leak in time ; their con- 
tents escape, and water continually escaping at one point is sure 
to work a cnannel for itself, and take its natural course to the 
nearest stream or well. Still more is this sure to happen if the 
house drain leads to a cesspool, a contrivance whicn necessity 
invented as soon as we had water under pressure, and began to 
use it as our only scavenger. 

In London, a city renowned for its innumerable wells, we 
have had to close every one of them, and as the excessive 
dirtiness of the air makes rain-water not available for domestic 
purposes, we have become absolutely dependant upon the water 
companies, and it is only quite recently that the public has 
become alive to the fact that the causes which poisoned the 
surface wells, are equally poisoning the Thames and the Lea, 
and the other sources of London water. No thinking being can 
feel easy about the London water supply, and it is to be hoped 
that some day the public mind will be roused to an appreciation 
of the fact that if we want pure water we must make some 
serious attempt not to foul our wells and streams. 

I am convinced that in our sanitary arrangements we have 
not sufficiently distinguished between the living mould of the 
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surface, and the dead eferth of the subsoil. The Imng mould is 
our only efficient scavenger, which thrives and grows fat upon 
every kind of organic refuse ; our ouIt efficient filter, a filter 
which swells and offers an impassable barrier to infective 
particles, a filter which affords a sure protection to our surface 
wells. When we perforate the living humus with a pipe and 
take our dirty water to the subsoil, we, as it were, prick a hole 
in our filter, and every chemist knows what that means. 

In order to keep the soil healthy, to keep up its appetite for 
dirt and its power of digestion the only thing necessary is 
tilli^e. Well-cultivated soil, which is compelled to produce 
good crops, has never yet been convicted of causing any danger 
to health.* 

Sanitation is purely an agricultural question, and in the 
country, where every cottage has, or should have, its patch of 
garden, there ought to be no difficulty in the daily removal of 
refuse from the house, and in applying it to agricultural pur- 
poses, without any risk of contaminating the water supply. 
Given the patch of garden, the only thing necessary to bring 
about this, the only complete form of sanitation, is the will to 
do it — ^the will, that is, to do a profit to one's self, without the 
possibility of damaging one's neighbour. This, unfortunately, 
IS rarely forthcoming, m spite of tne Christian Religion and the 



* As to the power of earth upon organic fluids I have recently been making, 
with the able aMistance of Mr. Wells, a few simple experiments, which seem 
to me to be very striking, and worth recording, as showing the effect pro- 
duced upon urine by slow filtration through earth. Small quantities of urine 
(averaging half a pint) were added day by day to earth contained in a conical 
metal vessel, resembling in size and snape the ordinary ** jelly bag" which is 
used in domestic kitchens, and haying a perforation at the apex. The 
experiment was oonunenced on Jane 26th, and on July 10th, when 1 19 ozs. 
of urine had been added and the earth had become saturated, our filter began 
to yield us a filtrate, which differed in a very marked degree from tlie urine 
put into the filter. The results obtained may be summarized as follows : — A 
total of 200 ozs. of urine was added to the filter, and the total filtrate 
amounted to 73 ozs. Thus, 127 ozs. either remained in the filter, or was lost 
by evaporation ; and as the experiment was conducted indoors in July, and 
lasted from June 26th to July 22nd, or exactly 26 days, the loss by evapora- 
tion must have been considerable. The average specific gravity of the urine 
used was 1021*4, whereas the specific gravity of the filtrate was always 1011, 
except upon one occasion, when it was 1012. 

The total solids of the urine averaged 4 44 %, of which 3*45 was organic and 
"99 inorganic; while the total solids of the filtrate averaged 1*78 %, of which 
1*069 was organic and *710 inorganic 

The urea in the urine averaged 2'32%, and in the filtrate *35%. The 
chlorides in the urine averaged '666 %, and in the filtrate *409 %, The surface 
of the filter smelt from the first strongly ammoniacal, but the filtrate, 
although of a deep colour, was free from odour, and could be evaporated to 
dryness without offensive smell. The filtrate had no tendency to putrefy, 
nor did a drop of it, when added to sterilized urine in a tube, set up putre- 
faction. 



42 ADDBE8S TO SKGTIOB^ I. 

Education Act, and we go on, even in country places, polluting 
our streams and wells, with our minds agitated, as well they 
may be, as to when our water will become too poisonous to 
drink, and where we shall turn for a pure supply in the future. 

Sanitation is a purely agricultural and biological question. 
It is not an engineering question, and it is not a chemical ques- 
tion, and the more of engineering and chemistry we apply to 
sanitation, the more difficult is the purifying agriculture. This, 
at least, has been the practical result in this country. 

The only engineering implements which the cottager with a 
bit of garden requires for his sanitation, are a watering pot and 
a spade, and if his garden be an allotment away from the cottage, 
a wheelbarrow may become necessary. The cottager, to whom 
the produce of his bit of land is a matter of consequence, will 
endeavour to fertilize as much land as possible with the organic 
refuse at his disposal, and as long as this endeavour is made, 
there need be no fear of failure, either from the agricultural or 
sanitary point of view. When however an engineer by means 
of water under pressure, has collected the organic refuse of a 
province at one spot, has diluted it a thousand-fold, and endeavours 
to submit it to a mock purification, by means of the least amount 
of land possible, failure is inevitable, both in the agricultural 
and sanitary sense. It was in 1848 that the advice to " drain " 
was tendered with a light heart, by the pioneers of modem 
sanitation, who thought it would be an easy thing to purify the 
sewage, and make a profit from it. The Thames, the Liffey, the 
Clyde, the Mersey, and the Irwell, are a standing testimony to 
the failure of these great engineering schemes, and I would 
remind you, that the last engineering scheme put forward with 
regard to the sewage of London, viz., to convey it all to the 
Essex coast and cast it into the sea, is not only a most lame and 
impotent conclusion, quite unanticipated by the pioneers of *48, 
but it is an experiment which, like our previous experiments, 
may be productive of unforeseen results. 

The engineer of the present day when dealing with sewage, 
appears to think that one may " as well be hung ror a sheep as a 
lamb," and he is ever ready to tender the advice that " if you 
are going to make a mess, it is well to make a big one." It is 
quite characteristic that this last scheme for dealing with the 
London sewage, contemplates dealing not only with the material 
which is collected by our present system of sewers, but proposes 
to take that of other and adjacent systems as well. 

The people of Berlin have in this respect, shown themselves 
wiser I think than the people of London, because they have 
taken their sewage to several points, instead of collecting it all 
at one spot. 
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So far it is probable that the bulk of those I am addressing 
will agree with me, but I am not so certain that I shall 
command your assent to all that is to follow. 

The panacea for all sanitary ills has been and still is 
*^ drainage," and the only scavenger that is in favour is water, 
notwithstanding the fact that sanitation by water has for its 
main characteristic " incompleteness." The work is begun and 
never finished. Our houses are flushed, but we pay for it by 
fouling every natural source of pure water, whether river or 
surface well. If there come an outbreak of typhoid, we, as 
often as not, find the " drains" are to blame^ but as a matter of 
fact we prescribe ** more drains " as the remedy. 

I have asked my friend and former pupil, Mr. F. W. Wells, 
M.B., to go through the ofiicial reports which have emanated 
from Whitehall since 1856, and make an abstract of the chief 
outbreaks of typhoid fever in this country, which have been 
reported by the medical officers of the Prigr Council, and the 
Local Government Board. This Mr. Wells has done in a most 
painstaking and methodical manner, and the tables which he 
nas constructed form an Appendix to this paper which is well 
worthy of perusal. If you will scan this appendix, you will find 
that there is one factor common to all these outbreaks, viz., the 
mixing of excremental matters with water. This mixture 
generally leaks to the well or rivulet, or water-pipe which 
supplies the drinking water, which water has not unfrequently 
been sold under the name of milk, and the result is an outbreak 
of typhoid. Or the mixture putrefies in a cesspool or sewer, and 
the gnses finding an entrance to our houses cause an outbreak 
of typhoid. There is no doubt whatever that whenever excre- 
ment is mixed with water, we are in danger of typhoid. Typhoid 
was not recognised in this country until the water-closet became 
common. We, doubtless, manufactured typhoid in a retail 
fashion in old days, but with the invention of the water-closet 
we unconsciously embarked in a wholesale business. 

We had not been at this work many years before we recog- 
nised that the water-closet poisoned all sources of water. We 
have had to go far a-field for drinking water, and the result has 
been that, as we left off consuming the springs which we have 
wilfully poisoned, the amount of typhoid has somewhat abated. 
When the more remote sources of water get poisoned in their 
turn — as with our increasing population, and our methods of 
sanitation, they inevitably must — the present comparative 
abatement must, one would fear, cease. 

The foregoing observations apply, be it observed, to cholera 
equally with typhoid. 

It is comparatively recently that we have learnt to recognise 
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the dangers which result from the putrefaction of a mixture of 
excrement and water in a sewer or cesspool. The ingenuity of 
sanitary engineers has been exercised to save us from these 
dangers, and they have given us what they are pleased to call 
self -cleansing sewers, innumerable forms of trap, endless methods 
of ventilation, and disconnection on scientific lines, until the 
medical officer of health is expected to have at his fingers' 
ends all the knowledge of a patent agent and a plumber's fore- 
man. If apparatus never wore ou%, if ventilators never got 
stopped up, if traps never got unsealed by leakage, evaporation, 
or other cause, one might feel secure against the enemy which 
is ever at our gates, provided the study of Bacteriology did not 
lead us to recognise that a few feet of filthy pipe may be as 
dangerous as a mile, and that a trap may possibly serve, espe- 
cially in hot weather and when the family is away, as a most 
efficient cultivating chamber. 

It is commonly urged by those who defend our present 
methods of sanitation that, as we must of necessity provide 
some channel for the escape of slops from our houses, it is false 
economy not to make these channels carry everything, or, in 
other words, that, as^ sewers are a necessity, there is no harm in 
making them a bigger nuisance than they necessarily must be. 
I confess I am unable to follow this argument, and I would 
submit some reasons why every effort should be made to keep 
excremental matters out of the sewers. 

1. Excrement is the only ingredient of sewage against which 
dangerous infective properties have been proveS again and 
again. It is the ingredient which, when mixed with water, finds 
its way to our drinking water and causes typhoid and cholera. 
Sewage without excremental matters is, doubtless, offensive and 
is probablv unwholesome in many ways, but it stands in the 
position of a *^ suspect," rather than that of an habitual criminal 
against whom no end of previous convictions have been proved. 

2. If excremental matters were stopped out of our house 
drains, we could in country places, often have recourse to the 
old practice of allowing our household slops to run in open 

f utters, concerning the ventilation of which there could be no 
oubt, and the gutters might be subjected to the wholesome 
discipline of a broom, and the purifying influences of sunlight 
and drying winds. 

3. If excremental matters be stopped out of the house drains, 
the total volume of sewage to be dealt with would be diminished 
by at least one-fifth, and this surely is a great gain. We 
should deprive the sewage of just those ingredient<s which 
are most troublesome to the sewage farmer by clogging the pores 
of the ground, and we should leave the sewage very "thin* and 
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admirablj suited for downward filtration. It seems to be an 
acknowledged fact that for the application of sewage to the 
land, the more watery it is and the more completely solid 
matters are strained out of it, the simpler and more satisfactory 
the processes become. 

4. Another class of objections which has been made to the 
exclusion of solid excrement from house drains, has reference to 
the so-called ^'manurial Talue" of sewage and its constituents — 
that excreta without the total urine are of low manurial Talue, 
and that the stopping of excreta out of the sewers lowers the 
manurial Talue of the sewage. ^^ Manurial Talue," is a term 
used by chemists to express the amount of nitrogen that may 
be present. Now I do not doubt the ability of chemists to 
make a quantitatiTO estimation of nitrogen, nor their power of 
informing farmers of the extent to which they may or may not 
haTe been cheated when they purchase artificial manures. I 
would humbly suggest, howcTer, that the real practical manurial 
Talue depenos, not only upon the amount of plant-food present, 
but also upon whether the plant-food is present in a form in 
which it can be digested and exhaustiTely utilized by the plant. 
For the latter information, which is of the highest importance, 
I would sooner apply to a practical farmer or gardener than to 
a chemist. 

A chemist, for instance, who had regard to his analyses and 
nothing else, might tell us that nut-shells had a certain dietetic 
Talue ; but ordinary men and monkeys know better than that. 

He might tell us that gin was richer in certain dietetic 
Ingredients than ginger beer, but we know that ginger beer is 
the better article of diet. 

Again guano has a far higher manurial Talue than ^^rich 
garden mould" — such as is got by mixing earth with organic 
refuse — ; but If we do not dilute our guano to the same leTel, 
so to say, as our rich garden mould, we may kill our plants. To 
declare that rich garden mould is of low manurial Talue Is 
absiuxl, because we know that In it plants of all kinds reach the 
highest dcTelopment which Is attainable. Farmers and market 
gardeners will tell you that artificial manures haTe "got no 
Dottom in them," that their use is, so to say, a speculation ; and 
if climatic conditions are unfavourable when the artificials are 
applied, the money spent on them Is lost for ever. With 
orcanic refuse, however, the case Is entirely different, and the 
effect of the application of organic matter, especially of human 
origin, to the soil, is plainly discernible for three or four years. 
Solid organic matter cannot be washed away. It nitrifies slowly 
and doles out the nitrates to the roots of the plants In proportion 
as they are needed. 
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I wish to say, emphatically, that the manurial value of human 
excrement is enormous, and that it produces all kinds of fruits, 
flowers, and vegetables in the highest perfection. I speak from 
a practical experience of nine years, and my belief is that soil 
cannot be made more fertile than by mixing it with solid 
excremental matter. 

It is quite true, no doubt, that the manurial value of urine is 
very great, but being fluid it is not so easily retained at the 
spot where the agriculturist wants it ; and we know that when 
fresh and undiluted it is very dangerous to herbage. The fact 
is that plants absorb their nutriment from very dimte solutions; 
and it has been found that a fluid containing about *2 per cent, 
of solids, is the optimum for plant culture. Ordinary urine, 
therefore, which contains 4 per cent, is twenty times too strong; 
but if it be applied to the soil in its state of optimum dilution, 
much of the liquid will necessarily soak out of the reach of the 
roots. 

Manurial value is a practical matter rather than a chemical 
problem, and I have no doubt whatever that those who assert 
the manurial value of earth-closet manure to be low, are making 
a very serious practical mistake; and I have no doubt that 
arguments basea on the theoretical manurial value of sewage as 
a whole or of its several ingredients, are worthless in helping 
us to decide whether it is advisable or otherwise to keep solid 
matters out of the drains. 

What use is there in discussing the *^ manurial value" of 
sewage in the face of the deliberate declaration of that eminent 
agriculturist, Mr. Clare Sewell Read, made a few months since 
in the " Journal of the Royal Agricultural Society? " "Sewage," 
says Mr. R^ad, " has come to be regarded by all sensible people 
simply as a nuisance to be got rid of." Ana he goes on to state 
that, owing to the unmanageable quantities oi water which 
have to be dealt with, sewage is ruinous to all grain crops and 
all other farm crops except rye grass. 

The composition of sewage as it flows from towns is so 
doubtful, and must be so variable that no sensible man would 
let it run over his farm. Chemicals and antiseptics are very 
abundant at the present day, and they are very largely used to 
lessen the dangers which are inherent in our present system of 
sanitation. Antiseptics, however, which stop the growth of 
putrefactive microbes, also check the growth of nitrifying or- 
ganisms, and are deadly poison to plants. All town sewage is 
liable to contain dangerous chemicals which must render the 
*' manurial value" a very minus quantity, the presence of 
nitrogen notwithstanding. 

As it is idle to discuss the theoretical manurial value of a 
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practical nuisance, which no sane farmer would take as a gift, 
it 18 imperatiTe for us to discover means, if possible, by which 
those ingredients of sewage which have great enriching power 
for the soil may be saved for the benefit of the cultivator and 
consumer. 

From every point of view — scientific, sanitary, moral, 
economic — I feel strongly that dwellers in the country should 
take warning by the towns. They should rcTert to the cleanly 
and decent habits of our forefathers, and keep the sanitary 
offices away from the main structure of the house, and not, as 
is the filthy custom of the present day, bring them almost into 
the bedrooms. They should keep solid matters out of the house 
drains, and see that they are decently buried in the living earth 
every day, and they should replace the drains by gutters and 
filter all the household slops by applying them to the top of a 
different piece of cultivated ground every day. Whether an 
ordinary watering pot, or a tank upon wheels drawn by a horse 
be necessary for accomplishing this latter object, will depend 
upon the size of the establishment ; but only those who have 
systematically pursued this plan, as I have done, can know the 
vigour which is imparted to hedge-rows, shrubberies, fruit trees, 
or forest trees, by a tolerably frequent dose of household slops. 
There is no difficulty in doing this, provided the will be present 
— the will that is to combine your duty towards your neighbour 
with an act which is profitable to yourself. 

"Finally, you dwellers in the country, whether Squires who are 
the owners of broad acres, or Occupants of modest villas with a 
garden, or still more, if you be Cottagers with an allotment, 
where it ought to be, round your cottage, what I have to say to 
you is this : — 

1. That sewage, being a nuisance although a necessity, it is 
to your interest not unnecessarily to increase its quantity or its 
offensiveness. 

2. Keep solid matters out of the drains, for by doing this you 
will prevent the putrefaction of the solid, and you will find the 
purification of a liquid by filtration through the earth is effected 
with ease, which is proportionate to the thinness of the fluid. 

3. Remove all solid matter every day from the immediate 
neighbourhood of the house, and bury it in the top layer of 
cultivated ground. Pour t\\e household slops on to the surface 
of the garden, and do not make the mistake of attempting what 
is known as subsoil irrigation. If these directions be followed I 
feel sure that by no possibility can you be troubled by sewer 
gas, and I also believe that you may drink the water from your 
surface wells with safety. 

1 am, as some of you know, no mere theorist, I practice what 
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I preach, and have now some nine years' experience, experience 
which has served to strengthen mj opinions and enaoles me, 
unreservedly to exhort others to pursue a similar course with 
myself. 

In Hampshire I have a garden, and adjoining it are twenty 
cottages which I also own, inhabited by about a hundred persons. 
These cottages are scavenged every day^ and the scavengings are 
buried in the garden. The scavenger's first duty is to the 
cottages, to remove filth and bury it, to whitewash, paint, and 
to keep decent. His second duty is to the garden, where he 
acts as under gardener. In the garden, which has an extent of 
about 1^ acres, I am obliged in self defence (what a hardship I) 
to raise the biggest crops possible. This garden not only 
supplies my Lonaon house with a variety of fruit, flowers, and 
vegetables (cabbage, potatoes, carrots, turnips, parsnips, beet, 
salsify, lettuces, artichokes of both kinds, peas, beans, asparagus, 
seakale, peaches, plams, apples, pears, figs, strawberries, currants, 
raspberries, i&c), which I doubt if I could purchase for £50 
a year of the neighbouring greengrocer, but the overplus, which 
is marketable, just about pays the wages of the scavenger and 
under gardener. I cannot help thinking that the combination 
of market gardening with cottage owmng in country places, 
opens up the possibility of an industry which is at once profitable 
and advantageous to all concerned, and affords a good chance of 
solving a sanitary difficulty. 

I am addressing myself to dwellers in the country, but I 
should like to say to town dwellers that complete sanitation 
is impossible, unless cultivated land be brought into tolerably 
close relationship with the dwelling. At present our sanitary 
arrangements are magnificently begun, and seldom completeJ, 
and while we almost uniformly leave a most dangerous loose 
end to our sanitary measures, we shut our eyes to it, and 
blow the trumpet of self-satisfaction as if the sanitary millenium 
had begun. The Allotment Act as affording an outlet for 
organic refuse, ought not to be without its effect upon sanitation, 
and it is to be hoped that the masses will some day wake up to 
the great importance, from the moral and sanitary standpoint of 
providing every dwelling with an adeauate outlet. As things 

{;o at present, I have very little douot that the agricultunil 
abourer with his cottage and garden and 12 shillings a week, is 
infinitely better off than the town artizan on 25/-, who pays 
dearlv for pigging it in overcrowded rooms, in which a cleanly 
and decent existence is impossible. 

I have been reading the last volume of our transactions, and 
in it I find a very interesting paper by Dr. Sykes, who quotes 
Dr. Corfield, who, in his turn, is quoting Sir Henry Acland to 
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the effect, that the disappearance of the ^eat cities of antiquity 
was due to pestilence, rather than war. We must all admit the 
possibility of such an assumption, and certainly no one can 
ponder upon the disappearance of Egyptian, Babylonian, 
Assyrian, Greek, and Roman civilization, without speculating 
upon the cause, and without applying the lesson to ourselves, 
and asking ourselves how much longer is our British civilization 
to continue ? 

Nationalities seem as mortal as the individuals which compose 
them. 

If great nations are destroyed by neglect of sanitary laws, 
and if prolonged national life is indicative of sound sanitary 
measures there is at least one race upon the globe which is 
worthy of profound study by all who concern themselves with 
public health. This race is the Chinese, who have seen all the 
great nations of antiquity in and out, who were probably a great 
people in the days of Moses and before, and whose thrifty 
myriads are even now successfully contendinff with the Anglo- 
Saxon race, in America and Aastralasia. Ihe Chinese, ^ is 
well known, have had to contend with national calamities of a 
most stupendous kind. In our own days we hear of floods and 
famines which claim their millions of victims, and yet the race 
continues to increase in such a way, and to overflow its natural 
boundaries to such an extent that it is certain, even without the 
exact returns of a Registrar-General, that the birth-rate must 
very considerably exceed the death-rat-e, and must have done so 
in an average way during the three or four thousand years that 
the Chinese nation has existed. 

I think there is no doubt that unless we mend our ways, the 
Chinese will see us out, as they have seen the other great 
nations of the world out, and the reason, I believe, is obvious. 
The Chinese are the most thrifty nation in the world. In 
China nothing is wasted, and all organic refuse is ultimately 
returned to tne soil. Agriculture is in China a sacred duty, 
and the Chinese have got a firm grasp of the elementary 
principle that if the fertility of the earth is to be maintainea, 
we must constantly replenish it. The nineteenth volume of 
the Health* Exhibition literature contains a most interesting 
series of papers on China, by Surgeon-General Gordon, Mr. 
Hippisley, and Dr. Dudgeon, of Pekin. The papers by Dr. 
Dudgeon are especially worthy of study, for many years of 
residence among the Chinese have impressed him with the fact 
that we have much to learn from them. I have not the 

!leasure of Dr. Dudgeon's acquaintance, but, were he here, 
am sure he would give a general support to the propositions 
I have laid before you. 

D 



50 ADDBBSS TO SECTION I. 

The question of our duty to the soil is fundamental in sanitary 
matters. If we starve the soil and turn our fertilizing materials 
into the sea, we may rid ourselves (though this is doubtful) of 
filth diseases for a time ; but it is by no means doubtful that 
we shall ultimately replace filth diseases by those diseases that 
are bred of starvation. How soon this will happen no one 
can say, but that it will happen eventually seems to me as 
certain as is the axiom, " ex nihilo nihil fit." Do not let us 
commit the great blunder when dealing with this national 
question, of forgetting that the life of a nation ought to be 
measured by centuries ; do not let us make a suicidal use of a 
paltry 50 years statistics, and because the figures of the last 
decennium happen to be favourable, conclude therefrom that 
all our sanitary principles are right. 

Perhaps someone will say, "How ridiculous to hold up the 
Chinese as an example I The Chinese masses are acknowledfi^ed 
to be exceptionally filthy in their customs and habits." This, 
perhaps, is true, but I am sure that this audience will not make 
the error of confounding principles with details. The Chinese 
principle of returning all organic refuse to the soil is, there can 
be no doubt, absolutely sound. The Chinese details may be 
filthy and susceptible of improvement. In this country the 
details of our aomestic sanitation are refined, elegant, and 
ingenious. It is the principle subserved by these details which 
is absolutely rotten. The main problem of sanitation is to 
cleanse the dwelling day by day^ without fostering starvation. 
This can only be done by returning all organic refuse to the 
soil, and the perfecting of the details by which this duty is to 
be done is the most important work of the modem sanitarian. 

This question is a national one and concerns us all. £very 
country squire ought, in these matters, to set a good example to 
his tenacnts. If he does not set the example of increasing the 
fertility of the soil by the daily addition to it of all the organic 
refuse of his country mansion, he cannot command our sympathy 
when he goes without his full rent. If a landowner emoarks 
on a great building scheme, he ought to keep the sanitation in 
his own hands. If a well-known landowner had done this — if 
he had preserved his autonomy on his own estate, and if he 
had, by a rational use of the railway, transferred the daily 
scavengings of his valuable City estate to his broad acres in 
Bedfordshire, perhaps his right-of-wav on his London estate 
would not have been confiscated, ancl perhaps he would not 
have been obliged to remit 25 per cent, of his Bedfordshire 
rental. As it is, he allowed the vestry to do his sanitation for 
him, and by so doing lost his autonomy. Who can see how far 
the process of confiscation which has set in will ultimately reach? 
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This question has an immediate personal interest for all who 
derive their income from the soil. I feel sure that the clergy 
would do well to enforce by example as well as by precept the old 
injunction, to " replenish the earth and subdue it." If they do 
not they must expect to go without their tithes. Improvement 
in this direction is only to be attained by rousing the public 
conscience. So soon as the majority of individuals is impressed 
with the fact that it is wicked to foul our streams and starve 
the soil, and that our individual responsibility does not end, even 
though the fouling and starving be done by a "Board," so much 
the better will it be for the public health and national wealth. 
Parliament has compelled us to hand over our responsibilities 
to public authorities, with the consequence that the individual 
has lost his liberty and independence, and is drifting into a 
condition of sanitary imbecility. Let us not forget that the 
present state of our rivers is the direct result of Acts of Parlia- 
ment. Let us not forget that Parliament, which wasted its 
time and our money in passing that most inoperative of all 
Acts, the *^ Rivers' Pollution Act," scavenges its own palace 
direct into the Thames ; as though Imperial Parliament could 
hand over its responsibilities to a Local Board I It is hardly 
credible that such a condition of things could exist outside 
the libretto of a comic opera. 

A respect for the purity of water should be enforced in our 
board schools and churches; and that powerful party in the 
State — I mean the temperance party — would do well to devote 
some of its energies towards ensuring that the bevera^ which 
it champions should be in all places a safe one to drink. As it 
is one nas only to walk about the country to see that our 
streams and rivulets are universally regarded as receptacles for 
rubbish and impurities of every kind. 

This Question I must reiterate, in conclusion, is a national 
one of tne first importance. A nation that fouls its streams 
and starves its soil is in danger of poisoning and inanition. A 
nation which imports a great part of its food and a great part 
of its manure, and systematically and by Act of Parliament 
throws all its organic refuse into the sea, is undoubtedly living 
on its capital. Our capital just now is undoubtedly considerable, 
but we are in a fair way to run through it ; and when we have 
done so who can f orcast the future. 
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sickness, and diarrhoea, which are of a more or less indefinite 
nature, and which cease as soon as, or shortly after, their cause 
is removed ; or may convey the germs of a definite disease, such 
as typhoid fever, which runs a certain course, even after the 
removal of the insanitary condition which enabled it to spread. 

Dr. Marston, of the Medical Staff, gives a striking illustration 
of the simultaneous occurrence of these results, in his paper on 
the Fever of Malta, published in the Army Medical Reports for 
1861, wherein he states that when enteric fever broke out at 
the Fort of Lascaris, from the opening of a drain, other affec- 
tions were simultaneously developed, viz., diarrhoea, dysentery, 
slight pyrexial disorders, and diseases of the primary assimilative 
organs. 

It is obvious therefore, that here we have two distinct results 
which may reasonably be attributed to distinct causes. 

The one is of a simple or septic nature, and the other of a 
specific or infective character, and it is to the former of these 
conditions that I wish particularly to draw attention in my 
remarks. 

Cases of septic poisoning resulting from sanitary defects are 
familiar enough to all those who are engaged in the practice of 
either preventive or curative medicine; and although they 
present a great variety in the grouping and the violence of the 
symptoms, they all show a more or less strong family likeness ; 
tne symptoms most conmionly present being general malaise, 
fever, sore throat, sickness ani diarrhoea. 

They usually result either from the contamination of inspired 
air by sewer gas, emanations from leaky drains, cesspools or 
other foul accumulations, or from an impure water-supply; 
and, generally speaking, when the poison is conveyed by the 
air, the throat symptoms are predominant ; 'when the water is 
at fault, the gastric troubles are uppermost. Obviously the 
tissues or organs brought chiefly into contact with the morbid 
agents suffer the most, at any rate that has been my experience; 
but the sickness and diarrnoea so commonly present in these 
cases may also be regarded as efforts of nature to eliminate the 

Eoison. A patient of mine discovered that the water-bottle in 
er bedroom was being filled with water from the cistern sup- 
plying the water-closets, from the fact that it made her sick 
each time she drank from it, and in all probability the prompt 
rejectioh by the stomach of the offending fluid prevented any 
further ill-consequences. 

But the point I wish specially to draw attention to is the 
etiology of these conditions: What is the cause of the symp- 
toms, and wherein does it differ from the cause of zymotic 
disease^ in which we recognize the operation of a distinct virus? 
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The answer to this question mnst of necessity be of a specu- 
lative nature, and I do not profess to bring forward anything 
more than mere general conclusions based upon analogous 
conditions. 

I may here mention that in Parkes' Practical Hygiene it is 
stated^ that some years ago Dr. Herbert Barker submitted the 
question to experiment by conducting the air of a cesspool into 
a box containing animals. The air contained carbon dioxide, 
hydrogen sulphide, and ammonium sulphide, but the presence of 
organic vapours was apparently not sought for in the analysis. 
Three dogs and a mouse were experimented on. The three 
dogs were confined in the box, they all suffered from vomiting, 
purging, and a febrile condition, which, Dr. Barker says, 
"resembled the milder forms of continued fever, common to 
the dirty and ill-ventilated homes of the lower classes of the 
community." 

Dr. Barker attributed the results, not to the organic matter, 
but to the mixture of the three gases, particularly the latter two. 

I believe the condition in these cases to be one of septic 
intoxication, due to the entrance into the system of the products 
of putrefaction, and that it is directly analogous to the surgical 
fever which sometimes follows the infliction of wounds, and 
which in pre-Listerian days was infinitely more common than it 
is at the present time; in the former case the products of 
putrefaction enter the body through the natural channels of the 
respiratory and alimentary tracts ; in the latter, through the 
blood-vessels and lymphatics leading from the wound. 

I say products of putrefaction, because I think that in the 
present state of our knowledge, it is unsafe to attempt to specify 
any particular poison or poisons, and such products as are already 
known are very numerous ; speaking generally, however, one 
may say that the organic compounds known as ptomaines, are 
more poisonous than the simpler chemical compounds, such as 
the sulphides. 

In this connexion the following extract from Billroth*s work 
on Surgical Pathology is of interest : — 

"Of late, many attempts have been made to determine 
what substance in decomposing animal tissues is the true 
poisonous, principle, and for this purpose putrid fluids have been 
treated chemically, till some one body should be found which in 
the smallest dose should excite the symptoms of septic poisoning. 
Thus, Bergmann has produced a body of this nature from 
decomposing yeast, which he calls sepsin. To prove that this 
body alone (whose presence Fischer could not prove in decom- 
posing serum or pns) is the poison, it would oe necessary to 
prove the innocuousness of all other bodies chemically formed 
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during putrefaction. But this cannot be done ; sulphuretted 
hydrogen, sulphuret of ammonium, butyric acid, leucin, and 
some other substances formed during the putrefaction of organic 
bodies, also act as septic poisons when injected into the blood ; 
so that I cannot enter into the laborious search for one body in 
the putrid fliiids which shall bear all the blame of the injurious 
effects. It is very probable that in decomposing fluids according 
to their qualities, degree of concentration, temperature, &c., 
very many different poisonous substances may lorm, which I 
further imagine as going on changing, till they reach some final 
terminal stage." 

Amid so much that is uncertain it is however clear, that the 
morbid agents in the class of disease we are considering, are 
capable both of suspension in the air and of suspension or 
solution in water. 

It must be remembered that in house drains, which are the 
chief offenders, are present in a peculiar degree all the conditions 
essential te putrefactive changes; there are the putrescible 
matters, the water, oxygen, and micro-organisms, while the 
excreta themselves supply the necessary temperature. But 
healthy excreta cannot be regarded as possessing any peculiar 
poisonous property apart from their putrescibilitv, for it is well 
known that the introduction into the body of the products of 
putrefaction of other organic matters produce, similar results, 
and I would instance the following : — 

(I.) The dissecting-room sore tnroat common among medical 
students. 

(11.) The well-known evil effects of a water-supply contami- 
nated by soakage from burial grounds. 

(III.) The effects of effluvia from decomposing animals ; an 
instence of this is recorded by Parkes as occurring in the 
French camp before SebastepoL 

(IV.) The effects of a water-supply containing decomposing 
vegetable matter. 

(V.) The results of inhaling the products of putrefying 
vegetable matters ; as an instance of this I quote the following 
from Parkes* Practical Hygiene : — 

^'Occasionally, outbreaks of disease occur from impurities 
of the atmosphere, the nature of which is not known, though 
the causes giving rise to them may be obvious. Dr. Major 
records the case of a school at Ulm, of sixty or seventy boys, 
where the greater number were suddenly affected, on a warm 
day in May, with similar symptoms: — ^giddiness, headache, 
nausea, shivering, trembling of the limbs, sometimes fainting. 
The attack occurred again the next day, and a common cause 
was certain. The room was enclosed by walls, in a narrow 
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space, where the snow had lain all the winter ; the wall was 
covered with fungous vegetation and with salts from the mortar. 
From the sudden entrance of warm weather fermentation had 
set in, and a strong, marshy smell was produced ; the substances, 
of whatever kind, generated in this way accumulated in the 
narrow, ill-ventilated space. Removal to a healthier locality at 
once cured the disease. * 

And the following cases occurred in my own practice last 
year. I was called to attend several members of a household 
suffering from general malaise, headaches, and occasional 
vomiting. The house drainage was good, but an unpleasant 
smell was noticed in the kitchen, and the symptoms attacked 
only the servants and those members of the family who were in 
the habit of entering the kitchen. I had the flooring taken up, 
when several of the joists were found to be rotting in places, and 
emitting the odour complained of. The putrid wood was 
removed, and a better provision made for ventilating the space 
beneath the floor. Since then there has been no illness in the 
house. 

Other instances might be mentioned, but I think I have 
adduced suflicient evidence to show that all collections of 
putrescent organic matters, of whatever kind, are equally 
capable of producing symptoms of septic poisoning ; although, 
for very obvious reasons, the putrefaction of sewage is by far 
the commonest cause. 

Although septic and infective conditions are distinct etiologi- 
cally, yet clinically the dividing line is in some instances a very 
narrow one ; thus, some cases of septic sore throat may very 
closelv resemble diphtheria, and are in fact often styl^ 
diphtheritic, although I think this term when so applied a 
misleading one. But this fact only bears out the analogy I have 
sought to draw from surgical practice ; for there, many cases of 
septic intoxication occupy the borderland of septicoemia and 
pyoemia, which latter are generally regarded as diseases of a 
truly infective type. 

Further, I believe that septic intoxication is not infrequently 
combined with the infective process ; if this be so, it may account 
for some of the atypical cases of the latter which one not seldom 
meets with in practice. I would suggest that cases of typhoid 
with sudden onset, or cases of scarlet fever with severe throat 
symptoms, may possibly bear this interpretation. 

Finally, the state of ill-health induced by the introduction 
into the system of the products of putrefaction, must be regarded 
as a powerful predisposing cause of infectious disease. 

Another point which is worthy of discussion, but to which 
time will permit me only very briefly to allude, is the question 
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of the action of the eliminating organs in the yarions zymotic 
diseases. 

We are accnstomed, from clinical experience, to associate 
certain functions, almost ezclasively, with the elimination of the 
maieries morbi in the different infections diseases, exempli gratia ; 
tiie skin and kidneys in scarlet fever, the bowels in typhoid. 

Without questioning the fact that in certain diseases, certain 
organs are the most active, it appears to me very probable that, 
with a poison so generally disseminated throughout the body as 
that of the infective diseases, all the eliminating functions are 
called into action, in a greater or lesser degree, to get rid of the 
offending material. 

And this view is quite consistent with the fact which modem 
research appears to establish, viz. : that the symptoms in 
infectious disease are due to the chemical products of the activity 
of certain specific micro-organisms, and not to the organisms 
themselves. 

I will take, as one instance, scarlet fever ; we assume, and in 
all probability rightly so, that the poison is chiefly eliminated by 
the skin and kidneys, but the breath is also very infectious in 
the febrile stage, and although the throat symptoms may account 
for this, yet we cannot exclude the lungs as a source of mf ection, 
in other words we cannot assert that in the febrile stage of 
scarlet fever, the lungs ar^ not actively engaged in eliminating 
the poison, and similarly with regard to the l)owels. 

And with reference to measles, although the pulmonary 
system is the most active agent in the work of elimination, yet 
it is a fact that the other organs assist, witness the desquamation 
which so frequently follows. 

I attended a case of severe measles recently, in which diarrhoea 
was a prominent symptom, and I could not help regarding it as 
an additional means of eliminating the poison. 

Again, with respect to typhoid fever, unquestionably the 
bowels are the principal means of extruding the poison, but does 
not the pneumonia, which is such a frequent accompaniment of 
typhoid, point to increased functional activity on the part of the 
lungs ? 

And as it is well recognised that the poison of typhoid may 
be conveyed in inspired air, there is obviously no physical or 
chemical reason why it should not be eliminated in the expired 
air. 

These points, although necessarily matters of speculation, 
have a very practical bearing on the question of the spread of •*' 
epidemics, and the necessity for the proper isolation of patients, 
and thorough disinfection of the excreta in all cases of infectious 
disease. 
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On *' The Sanitary Advance of Brighton^** by Alderman Joseph 

EwABT, M.D., F.R-C.P. Lond., J.P. 



Site — Environs — Climate. 

As regards tlie site on which the town of Brighton stands, it 
would be difficult to find any locality endowed with so many 

1>hysical advantages or impaired by so few defects. Of the 
atter there are none which have not already been, or which 
cannot be, either mitigated or removed. Thus, whilst there is 
no part which does not furnish an admirable fall for drainage, 
the alluvial and marly Steine and Level, to which slignt 
objection has been taken by some authorities, is mainly utilised 
as open spaces and recreation grounds. There is, it is true, a 
fringe of nouses on each side m this valley, whose foundations 
may not dip down as far as the chalk, but the populous districts 
extending to the eastern and western boundaries of the borough, 
have a basis of chalk approaching within a few inches of the 
surface. Some parts of W est Brighton or Hove, such as Furze 
Hill, Brunswick and Falmeira Squares, the Stamford and 
Aldrington Estates are built upon clay; but many of the 
splendid mansions in the vicinity of the railWay stand upon 
chalk. Owing mainly to a chalk basia*— east and west of the 
Steine, Enclosures, and Level — the climate is comparatively 
dry and bracing, less so on the alluvial and clay soil just 
mentioned. But the drainage fall is everywhere so efficient 
that any defects of soil here and there, especially in Brighton 

E roper, are scarcely appreciable in adversely affecting the public 
ealth; whilst in Hove and Aldrington, the influence of the 
clay is greatly modified or neutralised by well-built houses and 
wide streets. Still, its existence is on a scale sufficient to 
impede, to some extent, absolutely free drainage, and, in part, 
to account for the less bracing cnaracter of the air here, par- 
ticularly in the summer months. Artificial drainage, where 
required, would remedy, as far as it is possible to do so, these 
conditions ; still more so if coupled with asphalting or cement- 
ing the foundations and basement floors of houses. There is 
no oozy or swampy ground in the immediate vicinity. Add to 
these signal advantages, the salubrious Downs to the north; 
the standing forth of i^e town on chalk cliffs approaching more 
or less closely the shingle, beach, and sea ; a southerly or south- 
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westerly aspect ; an ozone and health-laden prevailing breeze ; 
an unusuallylarge proportion of sunlight, during the season, from 
October to December inclusive, when the Metropolis and many 
of our great inland cities and towns are liable to be enveloped 
in smoke and fog; a moderate mean annual temperature of 
49 '8 degrees (F. Ei. Sawyer, F.S.A.) ; greater coolness in summer, 
and warmth in autumn and winter than in inland towns; a 
moderate mean daily range of 11'8 degrees, especially in October, 
November, December, January, and February, when it only 
amounts to 10*9, 8*8, 8, 7*7, and 8'3 degrees in these months 
respectively {loco, eit) ; a mean bar6metric pressure of 29'970 
inches, a mean degree of humidity of 81^ saturation being 
100 (idem) ; a rainfall of only 28*35 inches (idem) ; very few 
days in the year in which exercise may not be taken in the 
open air in our parks, on our spacious and well-kept pavements 
and promenades, and you have set forth in briei the leading 
reasons why the physical climate of Brighton stands deservedly 
so high, both from a prophylactic and curative point of view. 

There is no part of Brighton and its environs not materially 
influenced by sea air when the breeze blows from the south or 
south-west, as every part is affected by the atmosphere of the 
Downs when the current sets in from the north and north-east. 
The variations of climate are well defined. Thus, along the 
sea front, a stretch of four miles or more, from Black Rock to 
Aldrington, a pure marine atmosphere is encountered, modified, 
in strength and intensity, by temperature, barometric pressure, 
humidity, rain, 'wind and the direction of the same, electro- 
magnetic conditions, sunlight, clouds, fog and smoke, or both. 
From Black Rock to the Aquarium, owing to the shelter of the 
cliff from the north wind, the air is so mild and genial in good 
weather, even in the winter, as to approach that on the shores 
of the Mediterranean or of the Island of Madeira. Hence, 
the lower drive and promenade here have been appropriately 
named, at the suggestion of the late Alderman Lamb, ^'The 
Madeira Road." A commodious shelter hall and terrace, 
approached from the cliff above by means of a hydraulic lift, 
opened a few months ago, will, it is hoped, add much to its 
utility and attractions to visitors, residents, and invalids, of this 
bright, sunny, mild, and health- giving retreat. When the 
current of air is moving from the south or south-west, the 
whole of the sea-front from the Aquarium to Aldrington, in 
fine weather, participates in the mildness of the Madeira Road, 
but not quite to the same degree. On the cliff protecting the 
Madeira Road, and to the north of which Marine Parade, Kemp 
Town, and the Queen's Park are situated, the climate is 
strong, bracing and exhilarating. The same may be said of the 
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Montpelier District. The northern parts of the town are 

girmeated by the crisp, dry and pure air coming from the 
owns. Generally speaking, the climate is extremely bene- 
ficial in the earlier phases of tubercular, and in most forms of 
pulmonary and bronchial disease, both in adults and children. 
Conditions, characterised by weak and disordered digestion, 
poorness of blood, debility, want of nerve-tone, whether result- 
mg from recent illness, occupation intrinsically unhealthy, or 
employment in insanitary, overcrowded, or ill-ventilated work- 
shops or offices, high pressure, or over-work, are rapidly repaired 
by the rest, exercise under the best hygienic circumstances, good 
food, &nd ozone-charged air available at Brighton. Preston, an 
outlying suburb and recent acquisition, is singularly favoured. 
Thoroughly sheltered on the north, east and west by spurs 
springing from the Downs ; enriched by an abundance of the 
finest trees and well-cultured gardens; ornamented by many 
handsome villas and mansions ; provided with a gem of a park, 
greatly improved in beauty and attractiveness oy a generous 
development of the art of landscape or pictorial gardening; 
endowed with a soft and soothing, yet invigorating climate of its 
own, sometimes modified by the stunulating air wafted from the 
neighbouring ocean, at other times tempered by the exhilara- 
ting air coming from the Downs — ^it is one of the prettiest, 
cosiest, and healthiest villages in England. 



Abterial Drainage. 

The whole of the sewage of Brighton, Preston, and Hove is 
carried by means of well-constructed sewers into an intercepting 
sewer, the outfall of which is at Portobello, about four miles to 
the east of Kemp Town. Its ventilation is materially promoted 
by means of a furnace at Roedean, the influence of which is 
felt at the Steine — a mile and a half or so to the westward. In 
his Report, pp. 7 and 8, dated 27th June, 1882, Sir Joseph 
Bazalgette wrote ** that the ventilation at the time of his visit 
was quite satisfactory. The flow in this sewer is sufficient to 
remove all deposit, excepting a few inches in depth extending 
for a short distance above the Portobello outfall.' 

In an extensive survey of this sewer throughout. Dr. B. W. 
Richardson says, " The air of the intercepting sewer is much 
less offensive than would be expected . . . There was very 
little solid matter under foot. The masoniy of the sewer is of 
brick, well laid, and seemed to be good in every part. By 
means of several storm overflows, ample flushing, and free 
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ventQation, this main sewer is maintained in a condition of 
wonderful purity." (Beport p. 56, September, 1882). The 
surveyor informs me that in dry weather about 30 sallons 
per head, or over 4,000,000 gallons pass through it daily I All 
the tributary sewers at their upper ends are flushed twice a 
week by filling capacious man-holes ^'with water from the 
mains, and letting it m through them with a rush." As much 
as 428,420 gallons of water per week, or 22^ millions per 
annum, are used for flushing purooses in this way. Connec- 
tions with the sewers are made under the direction of an expert 
belonging to the Surveyor's office. *^ Altogether," Dr. Bichard- 
son sums up, *^I found the working of the sewerage and 
drainage of Brighton entirely different from what I had been 
led to expect. 1 found no sewage deposit in the sewers, no 
leakage in the intercepting sewer, no special indications of 
escape of sewer air into houses. ... I found, in short, 
notmng whatever that would lead me to believe in the occur- 
rence of any special disease or mortality from bad drainage. 
I should add to this account that I experienced no ill effects 
from being so long in it while making my inspection, and that 
since it has been in use none of the surveyors or inspectors have 
ever suffered from using the air within it." {laoo. ctt) 

Ventilating shafts, carried to the tops of high buildings, have 
been constructed in numerous cases in suitably situations, and 
I trust these will be continued to be multiplied until all the 
street gratings can be safely dispensed with. So effective is 
the system now pursued in all its parts that disinfectants are 
not needed. It would, however, be an easy matter at the 
approach, or during the prevalence of an epidemic, to wash out 
every sewer, large and small, with a strong solution of any 
disinfectant that might be selected. 



House Dbainaoe. 

But arterial drainage is not everything. Next, if not before 
it in importance stands the drainage of the house. Both 
systems are intimately correlated, and should be as complete as 
science and engineering can enable us to make them. To this 
ideal standard the Health Officer and Sanitary Committee 
direct their aims and aspirations. A house to house inspection 
is in constant operation. House sanitation is materially facili- 
tated by the provisions of the Brighton Improvement Act of 
1884, which arms the sanitary autnority with several special 
powers in addition to those conferred by the Public Health Act 
and its amending Acts. The Sanitary Committee, ably advised 
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by Dr. Arthur Newsholme, are now seeing that every house is 
provided with a separate water supply for domestic use ; that 
water set apart for flushing closets cannot be otherwise utilized ; 
that the pipes leading from sinks, duly trapped underneath the 
same, are made to open through a wall in the open air over a 
channel leading to a properly trapped gully grating ; that pipes 
of baths are similarly trapped and directed ; that all badly 
placed stack pipes are thoroughly disconnected from soil drains ; 
that properly ventilated, trapped, and flushed closets are em- 
ployed; that the soil pipe at or near the point of issue' from 
the closet trap is ventilated by means of a four-inch pipe 
(outside) leading above the top of the house, well away from 
chimneys, windows, and skylights ; that the soil drain is efiPec- 
tually cut off from the sewer ; that an air inlet to the chamber 
of the soil drain is applied of approved make (as yet we have 
no po^er to enforce this) ; that all cesspools discovered are 
closed, and the houses to which they belong are properly con- 
nected with the sewer ; that houses found to be drained on the 
joint system are, with rare exceptions, each to be decided in 
committee on its own merits, separately drained; that new drains 
or old ones renewed are constructed of the best earthenware 
material, each jointed, laid all round in six inches of concrete, 
and only passed by the surveyor after having been proved to 
be wateitight; that, as regards new buildings or old houses 
rebuilt, the adjoining sewer is, in suitable cases, ventilated well 
above roofs of such houses, whenever practicable ; that all old 
wells are closed and fiUea up; that dust bins (portable zinc 
ones are the best) are kept as free as possible from putrid 
vegetable matter, emptied at least once a week or oftener^ as 
in the case of hotels or other large establishments. Thus we 
are striving, as we have been doing during the past six years 
or more, to place all kinds of house property on the same level 
as regards tne essentials of sanitation. 



The Death-batb. 

The census in Brighton is taken on the 1st of April, when 
the visiting community is at a minimum. It fails to take into 
account the 40,000 strangers daily present in October, Novem- 
ber, and December, or an average aaily number of 10,000 souls 
or more spread over the whole year. The death-rate, therefore, 
cast by tne Registrar-General is greater than the true circum- 
stances of the case justify. Then, as regards the fixed popula- 
tion, we have the high authority of Dr. Richardson for declaring 
*Hhat no town in the kingdom is so subject to residence of 
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advanced and worn-out lives, and that it is fair to assume an 
increase of at least 1 per 1000 to the annual mortality from 
this social cause alone.' Moreover, it suffers, in common with 
other health-resorts, but disproportionately, from the impor- 
tation of persons who are sick and die, both in the public 
institutions and in the town, as also of those afflicted with the 
germs of transmissible disease. When, however, anyone is 
struck down with this kind of disease, the prospects of recovery 
are enhanced by the health-invigorating climate of the place. 
But in spite of the fact that the death-rate, as given by the 
Registrar-General, is higher than the true conditions warrant, 
it is, nevertheless, very satisfactory. The steady diminution of 
mortality extending over a long series of years revealed in the 
following statement indicates, in language which cannot be 
misinterpreted, the attainment of a large measure of sanitary 
progress :^ 

The {average) Deathnrate. 

During the two decades 1851-60 to 1861-70 was 2201 per 1000. 

„ decade 1871-80 „ 20-2 „ 

„ „ 1874-83 „ 20-0 „ 

1875-84 „ 19-8 

„ ,, ^ 1876-85 „ 19-3 „ 

„ quinquennium .1882-86 „ 18*6 „ 

„ quatrennium 1883-86 „ 17*8 „ 

„ triennium 1884-86 „ 17*4 „ 

„ biennium 1885-86 „ 17-1 „. 

„ annum 1887 „ 16*9 „ 

1888 • „ 16-07 „ 

1889 „ 15-04 „ 

Illustrating a decrease of 6'97 per thousand. This is not all. 
" It has been found," says Dr. Farr, " that in England, to one 
annual death in a body of men, two are on an average constantly 
suffering from sickness of some severity. . . . Although 
this exact relation is, perhaps, not preserved in infancy or old 
age, or where the mortality deviates much from the standard, 
it may be safely assumed as an approximation to the truth." 
Thus, according to Farr, for every annual death, there is 
disabling illness amounting to 730 days. Hence, it follows that 
the saving of 848 lives in 1889 signifies a diminution of sickness 
equal to 1696 years or 619,040 days. At a wage of fifteen or 
twenty shillings a week, this saving of life represents in money 
£66,144, or £88,192 per annum. And this does not take into 
account the saving of those unavoidable expenses contingent 
u[X)n illness. The result implies a measurable increment in the 
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average duration of life, of reproductive labour, and an all 
round improvement in the condition of the public health. 
Viewed as a whole, it is one of the most striking, as it is 
certainly one of the most satisfactory instances of a steady and 
progressive response to sanitary reforms on record. 

How much this reduction of mortality is due to the success 
of sanitary measures in diminishing the frequency of^ and 
deaths from, infectious and tubercular disease, is well illustrated 
in the following statements, for which I am indebted to Dr. 
Newsholme : — 



I. — Showing the influence of better sanitary cotiditions in 
lessening deaths from infectious and tvbei^cular disease. 



1861-70. 


1871-80. 


83,852 


94^51 


1,846 


1,934 


18 


8 


35 


26 


53 


37 


22 


8 


51 


43 


44 


23 


102 


100 


328 


308 



1889. 



Mean population 

Total deaths per annum 

Deaths from Small-pox 

», „ Measles 

„ „ Scarlet Fever 

„ „ Diphtheria 

„ „ Whooping Ck>ugh 

„ „ Fever* 

„ n Diarrhoea. 

„ „ All Tubercular Disease 



121,807 

1,833 



46 

18 

10 

27 

18 

64 

278 



II. — Showing the total number of deaths from all causes and 
the number of deaths from infectious and tubercular disease which 
would have occurred in an average year^ 1861-70, had the popuhr 
turn been as large as in 1889 : — 




Population 

Total deaths per annum 

Deaths from Small-poz 

„ „ Measles 

„ „ Scarlet Fever 

„ ft Diphtheria 

„ „ Whooping Ck)ugh ..... 

„ „ Fever 

„ „ Diarrhoea 

„ „ All Tubercular Diseases. 



121^7 


121,807 


2,681 


1,833 


26 





51 


46 


77 


18 


32 


10 


74 


27 


64 


18 


148 


64 


• 478 


278 



DecreMe per cent, in 

1889, as compftred with 

average in 1861-70. 



about 32 per cent. 
100 



n 

n 
» 

ff 

»• 

>• 



10 
76 
69 
63 
72 
57 
42 



n 
ff 
ff 
ff 
ff 
ff 
ff 
ff 



* Fever here means mainly enteric fever. Before 1871-80 it was not 
separated from typhus in ^e Begistrar-General's Betums. 
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The percentages of decrease in the jear 1889, as cx>mpare(l 
with the deaths which wonld have occurred from the several 
diseases in an average year of I86I-7O9 had the population been 
as large as in 1889, and recorded in the fourth column of this 
statement, are very striking. They mark the great success 
with which preventible diseases have been met and dealt with 
by the sanitary authorities of Brighton. They encourage us to 
anticipate even j?reater achievements in the near future. 

Having briemr indicated some of the chief tests of the 
onward march of sanitation in Brighton, I now propose, in 
conclusion, to draw attention to a few reforms which are needed 
to secure her future position as a health resort. 

1. — The most important of all is the effectual dealing with 
certain unhealthy areas. The ball has already been set rolling. 
The temper and feeling of the burgesses and their elected 
representatives regarding this matter are now flowing at full 
tiae, and in the right direction. Doubtless the movement will 
be maintained with increasing momentum until all unhealthy 
houses and areas are swept awav, and the houses of the artisans 
and other sections of the working and industrial classes are 
made as clean, bright, cheerful, and healthy as it is possible to 
make them. 

2.— There is still room for improvement in the more frequent 
removal of dust, rubbish, and ashes. The prime obiects to be 
aimed at are: (1) the transport of all decomposable material 
from the homes of the people before the process of fermentation 
has begun, thus depriving the germs of infectious disease of 
one fertile nidus in which they may germinate, grow, and 
multiply; (2) to get rid of odours erroneously attributed to 
imperfect house drainage; (3} to perceptibly reduce sickness 
and mortality, especially in the poor districts, and so increase 
the reputation of the town. In connection with this subject, 
the next object to be held in view is to have this refuse 
effectually burnt by means of a destructor situated at a safe 
distance from the inhabited parts of the Borough. 

3. — The construction of an Abattoir (possibly moro than one 
will be required) is a reform of the first magnitude. All that is 
now required is a good and convenient site. This having been 
secured the Council stand practically committed to a scheme for 
providing a public slaughter-house. With reference to this ques- 
tion, Dr. Letheby said, " There are advantages in every possible 
way to be gained (by having public Abattoirs) in the diminution 
of nuisance, better slaughtering of animals, better condition of 
the meat, in the better disposal of the offal, and also in the 
better supervision and examination." If, in addition, meat 
Inspectors were attached to see that none but healthy animals 
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were slaughtered for food, " visitors coming to Brighton would 
then be assured that they had there an advantage which has 
for so many centuries been of much important service to the 
Jewish people, an assurance which alone would be a great 
attraction." (Dr. B. W. Richardson.) 

4. — All dairy stock should be accommodated outside the 
town. As things are now the animals must soon fall into 
indifferent health. 

5. — Such an extension of baths and wash-houses as will meet 
the urgent wants of the inhabitants of St. Peter's and Preston 
districts. 

6. — ^The construction of a grand swimming bath, comprising 
separate accommodation for the sexes, so situated as to meet 
the convenience of the people of the. town generally. Here, 
all the boys and girls of our elementary schools should be taught 
the art of swimmmg as an integral part of their physical tram- 
ing, so that the rismg generation of young men and women 
would have the great hygienic benefit accruing from this 
invigorating exercise, and be as much at home in the water 
as they are expected to be in reading, writing, and arithmetic, 
and other usetul subjects of instruction. 

In the sweeping away of (a) unhealthy houses and areas ; 
(b) the reconstruction of the worst forms of tenement property ; 
{c) the more frequent removal of ashes and rubbish ; (d) the 
provision of an efficient destructor; (e) the housing of dairy 
cows beyond the boundaries of the borough ; (/) such a further 
extension of baths and wash-houses as to mimster to the needs 
of the inhabitants of the northern parts of the town ; (g) the 
construction of a grand swimming bath, so planned as to give 
separate accommodation for the sexes, ana so situated as to 
comply with the demands of the people of the town generally — 
there is, it must be admitted, still a wide field open for the 
further improvement of the public health. The execution of 
each of these reforms would be si^alised by a well-defined 
reduction of the sickness and mortalitv. By adopting them all 
in their integrity, the death-tax would certainly fall irom 15*04 
to at least 10 per 1,000, or even less. Such a death-rate as 
this would enable Brighton to compare favourably with any of 
her genuine rivals, and to stand forth pre-eminently as the 
largest and healthiest seaside health-resort in the British 
Dominions. 

Appendix. 

Brighton Improvement Act, 1884. 

Sec. 107. — ^Absolute power to close all cesspools. 

Sees. 108-110. — ^Power to insist on provision of waste pipes 
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and special water supply to w.o.'s without service of notice. 
(Action, however, is seldom taken without serving a notice.) 

Sec. 116. — Power to prevent filling up any land within 
Borough with offensive matters (made soils). 

Sec. 118. — Power to purchase by agreement any houses 
which are unfit for human habitation. 

Sec. 120. — ^Power to revoke slaughter-house licence if occupier 
convicted of selling, &c., diseased meat. This power is vested 
in the Magistrate's Court. 

Sec 121. — ^Power to prosecute in cases where unsound or 
diseased food is sold to customers before its condition was 
detected. 

Sec. 122. — Power to open boxes, &c., for purpose of inspec- 
tion of food. 

Sec 99. — No new house to be occupied until drainage and 
w;ater supply has been completed, and surveyor's certificate 
given. 

Sec. 100. — ^Height of new buildings shall not exceed distance 
from opposite side of street. 

Sec. 65. — Corporation on certificate of M. O. H. may demand 
list of milk owners' customers. , [This, at least in one case in 
my experience has led to the detection of a serious outbreak of 
disease.] 

Sec 58. —-Penalty on those persons ceasing to occupy houses 
without disinfecting them if necessary, or not giving notice to 
owner, or making mse answers. 



Dr. PooBE (London) expressed the indebtedness of the SQction to 
Dr. Ewart for his able paper, and said that the lessons he had 
conveyed to them showed how well the authorities looked after the 
sanitation of the town of Brighton. He thought it was extremely 
interesting to note the improvement mentioned in the last two 
fjables, and he hoped that many of them would, on their return home, 
convey to their friends that Brighton was one of the healthiest as 
well as most popular seaside resorts on the coast of England. 

Sir Douglas Galton (London) pointed out the inestimable advan- 
tage of complete isolation in cases of infectious disease by showing 
that London, since it had established at Long Beach, down the river 
Thames, a small-pox hospital, whither all small-pox patients were 
speedily removed, had never at any time had more than one, or 
perhaps two, cases of small-pox to record, so that in this case, at any 
rate, effective legislation was doing a great deal to stamp out a 
disease. With regard to the disposal of dust, he referred to a visit 
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he had paid in the spring to a place on the Thames near Chelsea, 
where an apparatus was used which in Tarious ways made every 
particle of dust collected of scmie distinct use ; some of it, after 
going through several processes, wajs made into brown paper ; some 
was sold as breeze, and even for the old and broken crockery, when 
ground up, a good use was found. The apparatus was used, amongst 
other bodies, by the Chelsea Yestry, and he strongly recommended 
all towns who were thinking of a method of disposing of their dust 
to inspect this apparatus for themselves. 

Mr. Hbkbiquii» (Brighton) did not think with regard to house drain- 
age that the present state of the law between landlord and tenant was 
conducive to good sanitation. House drainage had certainly greatly 
improved in reoent years, but very few knew the difficulties that had 
to be overcome, difficulties which had been enormously increased 
by the strained relation between landlord and tenant. Tenants who 
were very highly rented were unable to carry out improvements, 
whilst landlords did not choose to incur the expense. In this condi- 
tion of affairs it was the custom of public authorities with regard to 
sanitation in houses to make the owner liable for so much, and also 
to saddle the tenant with certain responsibilities. As this had an 
unsatis&ct>ory result he recommended that the Sanitary Institute 
should consider the expediency of introducing a Bill into the next 
Session of Parliament, rendering the owner alone liable for all 
-sanitary improvements. It would sooner or later, he held, become 
a legal question that no landlord should let a house until it was 
pronounced thoroughly fit for occupation, and there was no better 
method of attaining this great end than to make the landlord re- 
sponsible. If the liability was thrown upon the tenant, the tenant 
was unable to pay because of his high rent. On the other hand the 
landlord could indemnify himself if the rent was low, whilst if it was 
high that of itself was a complete answer why no additional burden 
should be thrown upon the tenant. 

Mr. Henriques' recommendation having been held to be quite in 
order, Dr. Ewabt seconded it pro format and it was carried unani- 
mously. 

Mr. W. White (London) said, with regard to the remarks of Mr. 
Henriques as to the transfer of liability in regard to all sanitary 
matters in a house from the tenant to the landlord, that it was an 
arrangement very much to be desired, and he hoped that the Sanitary 
Institute would be able in due course to take the matter in hand with 
that object in view. The whole subject of legislation afEecting 
sanitation was in a most disadvantageous condition as regarded the 
tenant. 
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On " The Value of Hygienic Knowledge to Womeny" by Dr. A. 

T. SCHOFIELD. , 

ABSTRACT. 

Introductioii. 
Importanoe of subject. 

Quotations from Herbert Spencer, Lord Derby, &c. 
Present state of sanitation. 
Storage of life. 
Premature death. 
Needless sick beds. 
Money loss to Nation. 
Value of public sanitation. 
Deficiency of private sanitation. 
Leading diseases. 
Carelessness and ignorance. 
Present apathy among the laity. 
Necessity of general instruction. 
Illustrations of this. 

Three forms of ignorance — ^harmless but disgraceful ; hurtful 
and injurious ; active for evil. 
Bemedies. 

Value of hygienic knowledge in care of children. 
Illustrations of this. 
Value in emergencies. 
Value in houses. 
Value in poor visiting. 
Hints on preventive nygiene. 
Doctors as Health Officers. 
Present condition an anachronism. 
Women's education still deficient in this science. 
Bemedies. 

Value to teachers of young. 
Value to nurses. 
Money value. 
Life value. 
Conclusion. 
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On '^ House Sanitation ffom the Houaeholdefi^s Point of VieWy* 
by Prof. W. H. Cokfibld, M.A., M.D. 

ABSTRACT. 

Pbof. Corfield said that he had not intended to speak at a 
meeting of this Section, hut to confine himself to judging at 
the Exhibition. He was, however, asked by the Congress 
Committee to make a speech upon House Sanitation^ but he did 
not propose to treat the subject from a technical point of view. 
In the first place, they knew that the result of defective house 
sanitation was the production of diseases of one sort or another. 
Bad ventilation or overcrowding resulted in the production, or 
at any rate in the spreading, -of consumption. No matter 
under what conditions, if they had bad ventilation and over- 
crowding, and people breathed the same air over and over 
again, they would have consumption spread. When they had 
overcrowding beyond that which caused the spread of con- 
sumption they had typhus or gaol fever. Where overcrowding 
had been abolished this fever did not exist, and again, it did 
not spread where there was no overcrowding. He had known 
of cases of typhus fever being removed froih overcrowded 

E laces to places which were not overcrowded, but had not 
nown of an instance in which a second case was produced by 
the introduction of the patient, although it was one of the 
most communicable of all known diseases. This showed that 
it only existed and spread under one condition, and that was 
overcrowding. In consequence of bad drainage they had a 
fever known as typhoid or enteric, and this was only known 
to spread where the removal of excremental matters was not 
properly carried out, and the excretal matter fouled either the 
air or the water. 

The Spbead op Diphtheria. 

Diphtheria had been attributed to defective sanitary arrange- 
ments, but now they were told they must not attribute it to 
any one cause, as one epidemic was the result of a different 
cause^ to that which led to another. However, there was a 
strong feeling that defective sanitary arrangements had to do 
with it. It used to be confined to villages, but now it was 
attacking London and other large towns. Sore throats often 
arose from gas from drains or escape of coal gas from defective 

G 
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taps into bed-rooms, and there could be no question that a 
great variety of other diseases were made worse, and in many 
cases they might be caused, by defective sanitary arrangements. 
When disease appeared in a house it was the fashion to get the 
house inspectea and have the sanitary arrangements put to 
rights, but now some were getting wiser, and having their 
drains inspected before the disease broke out. He now proposed 
to tell them what a householder could do to ascertain for himself 
if there was anything very wrong in the sanitary arrangements 
of his house. He did not propose that every man should be 
his own sanitary inspector, but he should have knowledge which 
would lead him to call in aid when it was wanted. The senses 
of smell and of si^ht must be employed ; a bad smell in a house 
indicated bad samtation of some sort or other. 



A WoBD ABOUT DnsT-Bms. 

Whenever they had bad ventilation or overcrowding, and when 
the air had been breathed over and over again, there was a 
smell of what they called stuffiness, and when they entered a 
room from the outer air and smelt this, they might be sure the 
place was not fit to live in. Stuffiness, too, was often produced 
Dv too much furniture and too many carpets and druggets. 
lie need hardly go into details now as to how air in a room 
could be kept sweet. Another smell frequently noticed about 
a house came from the dust-bin. A dust-bin should not 
contain anything that would smell, but it was a well-known 
fact that in towns they frequently did. Dust-bins, too, should 
never be constructed against the wall of a house, as the smell 
got into the walls and was conveyed into the lower apartments, 
and often spread through the walls to the upper floors. The 
small tubes containing oell-wires which ran from floor to floor 
were often the means of conveying smells from the basement 
of a house to the drawing-rooms and bed-rooms. In many 
houses if they lit a piece of brown paper in the boot-hole, 
through whicn the bell-wires passed, or in some other plaCe in 
the basement whibh was not particularly sweet, they would be 
able to detect the smell of it in upper rooms. 

Defbctivb Flubs, and Gas in Bed-rooms. 

• 

Another smell arose from defective flues. The lining of 
flues was often cracked off and the brickwork laid bare, par- 
ticularly where fierce fires were burned, and then the smells 
got thi*ough the walls into the rooms above. This smell was 
peculiar, but it was known at once to those who were accustomed 
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to it, althougli until they got used to it it appeared very much 
like the smell of a drain. The escape of gas in a bedroom, 
although it might not be detected by the gasfitter when he 
applied a light, was often not noticed except by the person 
sleeping in the room, who got a sore throat, and he (Dr. 
Corfield) thought it a mistake to use gas in a bed-room at all. 
He had known quite a sore throat epidemic springiug up in 
houses, and especially in coimtry houses, through the escape 
of gas. 

Dbain Pipes and Ovbbflows. 

 

Another cause of smell was the connection of overflow pipes 
with the drains, which pipes, as w6ll as the waste pipes from 
sinks and lavatories, should discharge over traps in the open 
air. Even when they were disconnected smells sometimes 
arose through air coming from the outside up long pipes, which 
must necessarily become foul, and traps snoula oe used to 
prevent this air coming into the house. A simple bend in a 
pipe — ^like the one he produced — was the best plan to adopt, 
as it was the most simple, and the trap was continually flushed 
by the water passing tnrough it. No complicated form of trap 
should ever be used. Continuing, he said bad smells were 
often caused through water-closets and sinks not being next to 
the external walls, so that they could be ventilated from the ex- 
terior, although it might be thought that closets with a shaft 
running to the top of a house was properly ventilated. The 
building of a closet in the middle of a house was a far more 
serious matter than it appeared to be, for the pipes had to be 
carried down inside the house, and drains had to be laid under- 
neath it, when this could often be avoided. He pointed out 
the great necessity of ventilating soil pipes, and then, alluding 
to the way in which the sense of sight must be used, said every 
occupier should make an inspection and see that all waste and 
soil pipes were carried direct to the outside of the house, and see 
that soil pipes had ventilating pipes of the same size running 
from them to above the top or the house and free from windows, 
and also from chimney stacks, which caused a downward draught 
when the wind was in a certain quarter. In conclusion, he 
pointed out the necessity of separate cisterns for the supply of 
drinking water and for closets, and also the necessity for a 
disconnecting chamber for the drain, with an inlet for fresh 
air not blocked with talc flaps or any such contrivances. 
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SCHOOL ATTENBAKCB AJO) IHFECTIOVS DISSAfiSfl. 



On " The Bearing of SehoolrAUendance twon the Spread of 
Infectious Dieeases" by Arthur Kewsholmb, M.D., 
D.P.H.Univ.Lond., Med. Officer of Health for Brighton. 

School life forms snch a large portion of that of the nation, 
and engages such a large proportion of the total population, that 
its bea^ngs on the public health are of the utmost importance 
to the whole community. I shall, in the remarks which follow, 
omit all consideration of private and other schools which are not 
under government inspection, and which do not receive grants 
of monej from the Education Department. My remarks apply 
only to public elementary schools (board or voluntary). On the 
31st Au^st, 1889, there were 19,310 such schools in England 
and Wales, having accommodation for 5,440,441 scholars, and 
having on their registers 4,755,835 scholars; and an average 
attendance during the year of 3,682,625. 

It is important for us in the first place to ascertain whether 
these schools have caused an increased prevalence of infectious 
diseases. Let me say at the outset that 1 am fully cognisant of 
the great benefits which will accrue to the whole conmiunity from 
a universal system of elementary education, that I have the 
utmost admiration of, and sympathy with, the teachers in their 
noble work ; and that I value such education so highly that I 
should regard it as justifiable to incur considerable risks of 
increased prevalence of infectious diseases, were this necessary, 
in order to secure the advantages to be derived from universal 
elementary education. 

Of the infectious diseases occurring at school ages, scarlet 
fever, diphtheria, measles, and whooping cough are the only four 
which need occupy our attention. Compulsory school attendance 
began soon after the passing of the Elementary Education Act 
in 1870, and the accompanying table shews the mortality from 
these four diseases before and since 1870. 



Annual Death-rates per Million of the population from several 

Diseases, 





6 yean, 
1861—60. 


B years, 
1866—70. 


6 years, 
1871—76. 


6 years, 
1876—80. 


5 years, 
1881-86. 


4 years, 
1886-«9. 


Measles 


456-6 
982-4 
515-8 
247-6 


428-4 
959-8 
M50 
126-8 


373-2 

768-8 
498-6 
120-8 


384-8 
679-6 
627-2 
121-8 


410-2 
434-0 
456-6 
165-6 


456-3 


Scarlet Fever 


238*3 


Whooping Ck>ugh 

Diphtnena 


430-0 
167-3 
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It will be seen that measles and whoopins cough have altered 
but little in their rate of mortality, during tne period stretching 
from 1861 to 1889 ; that the mortality from scarlet fever has 
greatlj declined; while that from diphtheria, though at the 
present time not so high as in the period from 1861-65, is higher 
than in the intermediate years. 

Let us compare with this result the increased numbers who 
attend elementary schools. It will be seen from the following 
table, that while only 5*12 per cent of the total population were 
in attendance at elementary schools in 1870, the proportion 
steadily rose to 12*69 per cent in 1889 ; or stating the number 
in proportion to the entire population aged 5 to 15, it increased 
between 1870 and 1889 from 22*7 per cent, to 55 per cent. 



Tean. 


Number In Arm^ 
AttonduioeL 


Per cent of Total 
Population. 


Per oent. of 
a«ed6— 16. 


1870 


1,152^9 


6-12 


22-7 


1876 


1,984^73 


8-12 


35-7 


1880 


2,750,916 


10-77 


46-7 


1886 


3,371,326 


12-26 


63-1 


1888 


3,614,967 


12^2 


64-5 


1889 


3,682,626 


12-69 


65-0 



Compulsory school attendance begins at the age of 5 years. 
It usually terminates in the 13th year, or earlier. It will there- 
fore be more satisfactory to compare the present death-rate 
from these four diseases at school ages, with the average 
death-rate from the same diseases in the decennium ending with 
the year in which compulsory school attendance became a part 
of the. law of the land. I cannot obtain the death-rates for the 
a^s 5-13, but the group 5-15 obtainable from the Begistrar 
deneral's reports is sufficiently near for our purpose. 



Veathrrate per Million living^ aged 5 to 15 years. 



10 yean. 
1861-70. 



1886-a9. 



Percentage 

Increase or 

Decreaaei 



Measles 

Whooping Cough 

Scarlet Fever 

Diphtheria 

« 

From all Four Diseases 



141 

84 

1387 

272 



162 

65 

309 

247 



+14-9 
-22-6 
-79-9 
- 9-2 



1884 



783 



-68-4 



102 SCHOOL ATTEKDAKCD AXD IKPBOTIOUS DISEASES. 

It will be seen that in the case of measles the rate of 
mortality has increased by 14'9 per cent. ; in the case of 
whooping congh it has declined by 22*6 per cent.; and of 
diphthena by 9*2 per cent, at school ages. The figures are on 
such a large scale that they are not open to the fallacies caused 
by accidental variations in different parts of the country or in 
single successive years. If we take these remarkable figures in 
conjunction with the fact thkt whereas in 1871 the number of 
scholars in average attendance at the elementary schools of the 
country formed 22*7 per cent, of the total population, aged 5 
to 15, in 1^89 thev formed 55 per cent, of the population, 
aged 5 to 15, it will be evident that the association oet ween 
school attendance and the spread of infectious diseases is not so 
close as is usually supposed. 

It might, with a superficial show of reason, be argued from 
the preceding figures tnat school attendance has no tendency to 
increase infectious disease ; and I think my figures prove that 
this tendency has been exaggerated in the popular mind, and 
even in the minds of many sanitarians. But it would be a 
serious error to conclude that school attendance has no such 
influence for evil. It is a naatter within the experience of every 
Medical Officer of Health that the occasional attendance at school 
of children who are convalescing from, or in the earliest stages of 
an attack of an infectious disease, is a not infrequent cause of 
the spread of such disease ; and in the case of measles we have 
seen that the present death-rate is higher than the death-rate 
which obtained during the ten years before compulsory school 
attendance began. 

It becomes therefore an interesting and important inquiry to 
ascertain how any such poaaibilities of evil may be still further 
diminished in the future; and this will form the main enquiry 
of my paper. And in pursuing this inquiry I would sav that 
first and foremost the Medical Officer of Health must have a 
complete and early information of every case of infectious 
disease. Now that compulsoiy notification of infectious disease 
has become so general (one might almost say universal), this 
object is attained in most districts in the case of scarlet fever 
and diphtheria. I am of opinion that similar knowledge should 
be attainable for measles and whooping cough, as either of them 
is more fatal to the community than scarlet fever or diphtheria. 
Such knowledge would enable us to educate the general public, 
and by judicious pressure gradually enforce the complete isolation 
of all infectious cases and the quarantine of healthy children in 
infected houses. It would appear, however, that in regard to 
whooping cough at least, the necessity for isolation has not 
been sufficiently grasped even in sanitary circles. This is 
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brought out by a letter addressed by the Society of Medical 
Officers of Health in April, 1886, to the clerk of the London 
School Board, in answer to a letter addressed to the society by 
the Board asking for information concerning certain infectious 
diseases. I must enter a mild protest against the following 
statement in the letter in Question : " A^in, in the case of 
whooping cough. If a child itself is suffenng from this disease, 
it ought certainly to be excluded ; but having reganL to the 
fact that the danger from the disease is not so great at school- 
attending ages, the society would not prohibit the attendance 
of healthy children coming from infected families.'' In order 
to support my objection to the plan allowed in the passages 
quoted, I must make a somewhat detailed statement. The 
age of the scholars in elementary schools has an important 
bearing upon the point in question. 

Now, in 1889, of the total number on the school registers — 
31 per cent, were under 7 years of age. 
66 „ ,, between 7 and 13 years of age. 

and 3 ,, „ over 13 years of age. 

I am obliged to assume that the mortality returns furnish a 
fairly reliable indication of the relative prevalence of the four 
infectious diseases under consideration at different ages, as no 
very complete figures of the total number of cases of any one 
of these diseases are available. 

The following table shows the proportion of the deaths from 
these diseases occurring at different ages during the year 1888 :- 



Total 
Deatha at 
aU 



Measles 

Whooping Cough 
Scarlet Feyer .... 
Diphtheria 



9784 

12287 

6378 

4815 



Peroentai^e of Total Deatha occurring from 
eaehDiaeaae. 



Under 
1 year. 



1—8 



8-^ 



1^10 



10—16 



20-2 

440 

6-7 

61 



54*9 
42-3 
30*9 
24-1 



X6'3 
10-2 
29-3 
26-8 



7-6 


0-6 


8-3 


0-1 


25-3 


61 


81*2 


6-7 



At an 

Higher 

Agea. 

0-5 
0-1 
37 
71 



It will be noted that the largest percentage of deaths from 
all these infectious diseases occurs between the ages of 1 and 5, 
and this applies especially to Whooping Cough and Measles. 

It is usually sujpposed that the number of children attending 
school at these ages is very small, and this impression was 
evidently shared by the Society of Medical Officers of Health, 
when the letter which I have quoted was written. As a matter 
of fact, in 1889, 464,144 children on the registers were below 5 
(or 9*3 per cent of the total scholars at all ages), while 
1,031,626 were between 5 and 7 years of age (21 per cent, of 
the total scholars). 
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I have no figures giving the proportion of deaths from the 
ahove four diseases between 5 and 7 (the smallest group given 
bv the Registrar-General being 5 to 10) ; but an examination 
of the above table will show that whooping-cough has, at least, 
13'5 per cent, of its total mortality between the ages of 3 and 
10, and 10*2 per cent, of its total mortality between 3 and 5, 
when a large number" of children are in attendance at school. 
That a, very considerable proportion of the mortality from 
whooping^oiyh occurs at school ages^ is further shown by the 
following table taken from the Slst Report of the Registrar- 
General, and founded on the experience of the whole country, 
from 1848 to 1887. 

Anniuxl Death-rate per Million living at each age or group of ages. 





FezlodUken 


















for 


Undar 1 yeu*. 


1—2 


J B 


9-A 


4-^ 


»— 10 


lO-lff 




GftlCOlfttlOIL 
















M--- {ToSi-::: 


1848-87 


aou 


5812 


28831599 


926 


236 


25 


Do. 


2515 


5462 


2935 


1680 


956 


259 


32 


Whooping JMalefl 

Cough. (Females ... 


1848-87 


6769 


4930 


2071 


1086 


584 


118 


5 


Do. 


7306 


6223 


2954 


1629 


859 


179 


10 


Scarlet JMales 

Fever. (FeznaleB ... 


1869-87 


1664 


4170 


4676 


4484 


3642 


1667 


346 


Do. 


1384 


3874 


4491 


4332 


3556 


1613 


381 


Diph- (Males 

theria. (Females ... 


186»— 87 


464 


720 


675 


757 


690 


337 


100 


Do. 


356 


665 


731 


835 


782 


434 


147 



It will be evident from this table that although the death- 
rate from whooping cough is not so high between 3 and 5 as 
that of scarlet fever, it is ni^her than that of diphtheria, and if, 
as is ^nerally acknowledged, it is desirable to keep apparently 
healthy children in an in^cted household away from school in 
the case of diphtheria, there is no valid argument against the 
same course oeing adopted for .whooping cough. I would 
maintain that *^ having regard to the fact," that 10*2 per cent, 
of the total deaths ^om whooping cough occur between the 
ages of 3 and 5, at which ages (or at least at all ages below 5 ; 
some are even younger than 8 years, which would strengthen 
my case) 9*3 per cent, of the total scholars on the registers of 
English Elementaiy Schools are attending school, it is the 
bounden duty of all Medical Officers of Health to use their best 
endeavours to prevent the attendance of children at infant 
schools, so long as a case of whooping cough remains in the 
same house. 1 do not think we should be justified in keeping 
€Ul children in the infected house away from school; but I 
would commend to your favourable attention the practice 
adopted in Brighton, of keeping all children away from the infant 
school who come from a household where whooping cough exists. 
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In regard to the other diseases named, I believe there is no 
discrepancy of opinion. It is recognised that whether the disease 
is scarlet fever, diphtheria, or measles, the parents must be 
vramed against allowing other children in the house to attend 
school. 1 fear it is not an equally universal procedure to warn 
the teacher against admitting children from infected houses to 
school. Parents will persist in sending their children to school, 
notwithstanding advice from their medical attendant or the 
sanitary officials ; and the fact that this occurs every day, is 
one of the strongest arguments for the compulsory notification 
of whooping-cough and measles, as well as of scarlet fever and 
diphtheria. 

The intimation should be sent direct from the Sanitary 
Office to the head teacher of the school, aud not indirectly to 
the School Board, as has been suggested. It is only by the 
former plan that the tedious delays of officialism can be avoided, 
and the efficacy of the intimation as a preventive measure 
secured. 

In some towns, I believe, the plan which I have introduced 
in Brighton is adopted ; but, as it appears to be rather the 
exception than the rule, I append a copy of the circular letter 
which we forward to thfe head teacher when an infectious case 
occurs in a house from which children attend school. If 
children from the same house attend in the boys', girls', and 
infants' departments of a school, a letter is forwarded to the 
head teacher in each of these departments. The plan works 
smoothly, and with little expenditure of time and labour, and I 
have reason to believe that it is very efficient in preventing 
infection. It also leads to friendly relationships with the 
teachers, and to their giving every possible information on 
points relating to the public health. 

** Health Department, 

Town Hall, Brighton. 
Pktvatb. 

189 

Dear 

of is now ill at 

home suffering from 

He shoumnot be allowed to return to School for 

days, and during the same period no other children from the 
same house should be allowea to attend School. 

Yours very truly, 

Abthub Newsholmb, M.D., 

Medical Officer of Health." 
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I cordialljr acknowledge the help which I have always fonnd 
teachers ready to render in preventing the children of infected 
households from attending school. Bnt on another point I 
must enter an emphatic protest against a practice which is, I 
believe, fraught with danger to the public health. This is the 
practice of sending scholars to enquire the cause of absence of 
absentees. The usual practice adopted is for the teacher to 
enquire of his or her class, " Who lives in the same street as 
John Jones?'' (naming an absentee). ^^Then will you take 
this note and enquire why he is not at school this morning ? " 
In cases which have come under my own observation, chilaren 
thus sent by their teacher have been ushered directly into the 
living-room, in which children suffering from scarlet fever or 
measlefl or some such disease are lying. The answer usually 

fiven by teachers when I have protested against this practice 
as been, ^* Oh I we do not ^send children when we know that 
there is infectious disease in a house." Of course not I But 
then there are the 99 out of every 100 cases in which the cause 
of absence is unknown ; and I am in a position, from personal 
experience, to say that the practice is highly dangerous and 
most objectionable. It is easy to understand whv tne teacher 
is so anxious to secure the regular attendance of his scholars. 
Even if his income does not directly depend on the percentage 
of passes he secures (and I am glad te find that this system of 
payment by results is steadily tending te become obsolete), yet 
nis professional reputation and future promotion are largely in- 
fluenced by the results he obtains ; and these results are in a 
great measure determined by the regular attendance of his 
scholars. In addition, a large proportion of the Government 
Orant is given on the basis of tne average attendance, and 
there is therefore every inducement for l)oth teachers and 
school-managers te urge the early return of absentees te school. 
In one case which came te my knowledge, two children, just 
convalescing from measles, were offered one penny each if they 
would be sure and come for the Government Inspection on 
that day I 

But it will be said, there are special school -attendance 
officers whose duty it is te look up absentees. This is true, 
but their nimiber is quite insufficient to cope with irregularity 
of attendance. They can only deal with the more persistent 
truants, whose parents may need magisterial interference. The 
rule in Brighton is for these officers te look children up who 
have been absent 3 or 4 times out of 10 possible attenaances 
per week. That they can do no more is shewn by the fact 
that in Brighten there are only six attendance officers, while 
in May of this year there were 16,951 on the rolls of the 
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elementary day schools of the towns, and 13,351 in average daily 
attendance. This means a daily average of 3,600 absentees, 
divided among 23 boys' schools, 33 girls schools, and 35 infant 
schools, and implies 600 visits per diem for each officer, if 
complete and daily oversight is to be maintained. 

Then again, such visits of the attendance officers are only 
made after 3 or 4 days' absence; and what the teacher is 
anxious to ensure is that any scholar who is absent from school 
for half-a-day shall be looked up, and the parent urged to 
enforce regular attendance. 

Several years ago, in consequence of a report by me, this 
subject was brought before the London School Board, and the 
Board, I believe, announced that they " discouraged " the prac- 
tice of which complaint was made. But it is notorious that the 
practice is almost universal, and that something more than '^ dis- 
couragement " is required. I can scarcely blame the teachers for 
doing as they do under the circumstances. The only remedy 
which appears to me to be practicable, is to have a special officer in 
connection with each board school and voluntary school appointed 
by the school board, whose dutv it would be to look up absentees 
morning and afternoon. His duties would in no way clash with 
those of the present attendance officers. It would be his duty 
to hand over obstinate cases to the latter, to be dealt with by 
legal measures or otherwise. Some, such plan as I have 
suggested would remove a great danger from our midst, and 
would I believe, if combined with an absolute veto against home 
visitation by scholars, relieve teachers from their present anxiety 
to secure by every means a good average attendance. 

I began this portion of my subject by inquiring how the danger 
of infection, in connection with school life, may be reduced 
to a minimum; and I have advocated in this connection — 
(1) the compulsory notification of measles and whooping cough, 
as well as of scarlet fever and diphtheria; (2) the complete 
isolation of infectious cases and the quarantine of children in 
infected houses ; (3) that whooping cough in a house should be 
no exception to the rule, but should preclude all children of the 
same house from attending infant schools ; (4) that the Medical 
Officer of Health should give prompt and direct intimation to 
the head teacher, of any case of infectious disease among his 
scholars, and instruct him as to the duration of the infectious 
period ; (5) that teachers should be strictly forbidden to send 
. children to enquire the cause of absence of absentees, and that 
a special officer should be appointed for each school to visit such 
absentees. 

Two other measures remain to be considered. 

(6.) The importance of instructing parents and scholars in the 
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laws of health. Much mischief in spreading infection is done 
in ignorance, an ignorance which is so crass and pertinacious 
that it is difficult to realise that the sin is not being committed 
against light and knowledge. As I shall have something to say 
on this evil and its remedy on Thursday, I need not lurther 
dilate on it tcy-day. 

(7.) The closure of schools, owing to the presence of infectious 
disease among the scholars, is a step which has been frequently 
taken of late years, but it is one the frequent necessity for 
which I very much doubt If we had compulsory notification 
of whooping cough and measles, as well as oi scarlet fever and 
diphtheria ; if the sanitary staff in each district were efficient in 
numbers and sufficiently energetic, such a measure would, in my 
opinion, be only required under one condition, viz. : — when insan- 
itary conditions in the school itself had given rise to disease. But 
as matters now stand, an eoidemic of measles not uncommonly 
reduces the average attendance of a school by one half before 
the Medical Officer of Health is fully acquainted with it^ 
existence. Under these circumstances it is sometimes necessary 
to recommend the closure of a school, especially when there are 
reasons for believing that the children meet chiefly if not solely 
in school. What we require is prompt and complete information 
of every case of measles, and then it would, I believe, be seldom 
or never necessary to close a school on its account. Let 
erysipelas and puerperal fever be expunged from the list of 
notifiable diseases (or at least the first of these), and let measles 
take their place. It is true that considerable expense would be 
incurred at first by such notification, as measles so rapidly 
spreads ; but its rapid spread is largely due to our ignorance of 
its presence, and to the fact that we have hitherto scarcely 
attempted to cope with it. We have, in scarlet fever, an 
instance of what preventive measures can effect ; if measles be 
more difficult to deal with owing to its infectiousness before the 
rash appears, let us not be daunted by the task, but do our 
utmost to secure complete and prompt information in regard 
to it, and we shall then have done much to add it, as weU as 
whooping cough, to the list of diseases which are becoming 
steadily dimimshed by sanitary measures. 



Dr. Stboko (Croydon), in commencing the discussion, said the 
lecturer had not denoted whether the mortality arising from whoop- 
ing-cough was divided at all as to the time of year, because that 
would have a Tast influence on the number of deaths. As to the 
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question of constituting teachers administrative officers under the 
conditions suggested, he was opposed to the idea, and held that there 
should be an Infectious Diseases OfScer, who should himself go to the 
house of illness and investigate the circumstances of the case. The 
spread of measles he thought might be traced to the fact that the 
working classes thought so little of it. Then, although people were so 
particular in not allowing their children to go with others when those 
others were recovering from illness, yet when their own children were 
unwell thej thought thej could not possibly give their companions 
anything. 

Dr. Stkbs (London) dwelt upon the case mortality, which had an 
important bearing upon 'the relative value of various diseases. 
The mere whoop did not constitute whooping-cough. He was 
doubtful of whooping-cough being as prevalent as it was stated 
to be. With regard to measles, that ought to be notified because it 
was a specific disease. If each disease was allowed to stand on its 
merits the case would be met. 

Mr. H. H. GoLLnrs, F.B.I.B.A. (London), as Chairman of the 
Sanitary Committee in Paddington, was glad to learn that there was 
unanimity of opinion in including measles among the diseases which 
ought to be notified. A curious circumstance had been encountered in 
making investigations into the outbreak of diphtheria in Paddington ; 
it was, that in almost every instance, upon measles had supervened 
diphthma. It was not for him to say that the causation of diphtheria 
was measles, but certain it was that diphtheria had supervened, and 
with very disastrous results. At all events, the circumstance showed 
the absolute essentiality of making measles one of those diseases 
which should be notified. That the remarks which had been made 
were justified was shown by a recent report of the Local Government 
Board, in which, out of six cases of diphtheria outbreak which had to 
be inquired into, in every instance the cause of the dissemination 
of disease had been through schools. He also insisted upon the 
necessity of obtaining information at once. 

Dr. Abmstbokg (Newcastle) said that in the town he represented 
measles was most fatal. Schools were always blamed by poor people, 
sometimes rightly and sometimes wrongly, as the source from which 
the children had caught the disease. He considered the principals of 
schools should be informed that various diseases became infectious 
and the time they continued to be so. With regard to scarlet fever 
especially, school principals and others had very little knowledge 
of its period of infectivity ; he favoured certificates of health being 
required at the opening of each session in schools. 

Dr. Kempsteb (London) took it that the practical outcome of the 
paper and discussion had rather tended to show that the Medical Officers 
of Health were unanimously of opinion that measles should be included 
in the list of notifiable diseases. He was sorry he could not agree 
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with Dr. Sjkes as to the character of whooping-cough, for the 
mortality arising from the two diseases combined had greatly exceeded 
all other mortality from zymotic diseases. He thought it would be a 
great thing if some expression of opinion could go from them that 
measles should be included in the notifiable diseases, and he should 
like to move a recommendation to that effect. 

Dr. A. Nbwsholmb, in answering the comments which had been 
made upon his paper, said he thought it should simply be the duty of 
the head teacher to prevent the chUdren from an infected house from 
coming to school. He thought it would be better, perhaps, to consider 
measles and whooping-cough apart, to first make measles notifiable 
and let whooping-cough come afterwards. 



On " A National EeaUh Service,'' by The Hon, F. A. R. Russell. 

ABSTRACT. 

The objections to the exercise of a strong and nniform State 
control and supervision do not hold in respect to infections 
diseases. These evils arise from causes which are well known, 
and can be greatly reduced by the application of certain well- 
known principles by a central authority, having the advantage 
of full information concerning the distribution of infectious 
diseases throughout the country from day to day, and of the 
services of sanitarians of the highest skill and ability. Most 
localities do not take much interest in bringing their districts to 
a high degree of salubrity, and many medical oflScers receive so 
small a salary that their occupation as such is disregarded in 
comparison with their private practice, which they are still 
allowed to pursue. In fact, the Sanitary Acts in the rural 
districts and in very many small towns are a failure, and 
through this failure the whole nation suffers. A neglected 
village may be the cause, through milk, water, or ordinary 
intercourse, of destructive epidemics in neighbouring or even 
distant towns or counties. Infective diseases ought, like fire, 
to be under the constant and effective supervision of an authority 
for the whole area over which the destructive power is likely to 
spread if unchecked, and this area, in the case of infection, is 
the whole country. A Ministry of Health might learn^ from 
the notification already adopted by over three-fourths of the 
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country, the distribution and progress of various diseases, and 
its officers mi^ht be continuouslj conducting a campaign against 
them by the best known means. 

The conditions which favour the spread of infection are so 
well known that there would be little difficulty in arresting an 
outbreak at its inception. The experience of the Westminster 
Sanitary Aid Association was that even in the midst of a 
crowded population, and in the case of so easily caught a disease 
as scarlet fever, it was possible to confine the fever within very 
narrow bounds. The Sanitary Aid Association of Hastings 
almost put an end to infectious illness in that town, althougn 
of course many visitors must have resorted thither before being 
perfectly safe. In fact, few Local Authorities have attained 
the degree of immunity from zymotic disease which is really 
possible for the whole nation to reach, if willing to conform to 
certain rules which are beneficial both to the sick and the 
healthy. Diseases arising from impure conditions of water, or 
air, or milk, can be easily reduced m their places of origin, and 
prevented from spreading by isolation and disinfection. But 
the amount of knowledge, training, and authority required to 
deal adequately with them is such that no body, other than a 
Government or National Department, could fitly undertake the 
task. And when these infections are constantly travelling 
beyond county boundaries, even a County Council cannot keep 
their ramifications within view. Babies was never put down 
with very much success except by State Authorities, for the 
same reason, that it is carried rapidly from place to place, for 
the rabid dog runs. But where tne Government deals seriously 
with rabies, by general muzzling and care respecting imported 
dogs, hydrophobia ceases to exist It is also becoming apparent 
that the only right way of dealing with the pleuro-pneumonia 
of cattle is to place the responsibility altogetner in the hands 
of the Central Authority, and to obtain thus the prompt and 
scientific treatment which was not always given by the counties. 

The plan recommended by the Joint Committee on State 
Medicine, of the British Medical and Social Science Associar 
tions, still appears the best which can be devised. By it there 
was to be created, instead of the many local authorities now 
existing, one elected and representative body, clothed with all 
executive functions, whether municipal or sanitary, within the 
area of its jurisdiction. The Health Officers of the County 
Boards were to be men of high scientific attainments and 
acknowledged ability; paid adequate salaries for superintending 
the whole or a division of a county ; to these were to be added 
medical officers of districts, and all were to form one great 
Department of the State, under the presidency of a Minister of 
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Health, but all these oflScers were to be under central control, 
so far as making up one great body of workers for general State 
medical purposes. 

The fact IS, infectious disease is not merely local, and cannot 
be dealt with effectually by Local Authorities, because if one is 
active, another is negligent, and because such separate and 
uninformed Authorities cannot attack the enemy with anything 
like the force or precision of a trained brigade. There is no 
escape from the urgent need of State control in respect of 
epidemic and spreading diseases, for a single neglected district 
is a danger to the whole nation. 



On " The alleged danger to Public Healthy arising from effluvium 
nuisance from Gas Works" hy Walteb Hepwobth 

Collins, F.O.S., F.R.M.S., &c. 

From time to time public attention has been drawn by various 
means to the offensive smells emanating from the process of gas 
manufacturing and other operations incident thereto, and such 
odours have been credited with producing or encouraging various 
ailments of a more or less serious character. 

The influence on the death rate by many of our manufacturing 
industries carried on in large populated towns, is a department 
of public health which appears to have been somewhat neglected 
by our various sanitary authorities ; when however, either by 
some accident or design, their attention is directed to the 
subject, they attribute, perhaps through misinformation or 
ignorance as to precise nature of the so-called noxious industry, 
so many and peculiar causes of sickness as to render the 
suggestion absurd. 

Recently, however, it has been suggested by eminent sani- 
tarians that the effluvia from gas works are of a most injurious 
nature, and in fact absolutely deleterious to health ; and further, 
that they are a most important factor in considering the high 
mortality of some of the larger manufacturing towns in this 
country. 

This suggestion is of great importance, and as there does not 
appear to oe any recent data of a reliable nature as to the 
condition of the air in the immediate vicinity of, and the alleged 
injurious effluvia arising from, works of the character in question. 
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one of the objects of this investigation has been to secure snch 
data and place it on record in the Transactions of this Institute, 
where it will be readily accessible for reference. 

The gas works of such towns are, as a general rule, situated 
at the lowest accessible level, and, particularly in the case of 
old works, are surrounded by cottage or other property of 
an indifferent character; the adjacent neigbbourhood being 
tenanted usually by the lower labouring class, whose sense of 
smell would not appear to be of a cultivated or refined type. 

The process of gas purification is subject to constant change 
and improvement, and therefore it may be as well to briefly 
state at this stage the ordinary cycle of operations usually 
carried on in a large modem works, in the neighbourhood of 
which these investigations were carried out. 

The crude gas from the retorts and hydraulic main is first 
conducted to the condenser, and its temperature reduced to 
about 60^ F;, when much of the watery and tarry matter is 
thrown down. It is desirable not to reduce the temperature of 
the gas below 58^ F., so as to avoid depositing the naphthalene 
and other valuable iUuminants, and consequently impoverishing 
the ^as. 

The gas is then led on to the exhauster, which is a mechanical 
contrivance for reducing the pressure on the retorts, for helping 
the gas forward through the purifying apparatus, and for other 
purposes which it is unnecessary to describe in detail here, 
inasmuch as the machine plays no part in the specific purification. 
The gas at this stage is very crude, and any leakage or escape 
would undoubtedly cause a most offensive nuisance, as it contains 
large quantities of sulphuretted hydrogen, ammonia, carbonic 
acid, carbonic oxide, and cyanogen compounds. Most of these are 
affected, and some removed in the next process of purification — 
washing and scrubbing. The apparatus ^nerally consists of a 
large chamber (of various forms) mechanically arranged so as 
to offer a large surface, constantly " sprayed *' with water, to the 
gas. The water in this apparatus practically absorbs the 
ammonia, and, when not saturated with this gas, such quantities 
of the carbonic acid, cyanogen, and sulphur compounds as the 
ammonia can combine with, and thus forming carbonate, 
sulphide, and sulphocyanides of ammonia. The water is then 
the "gas-liquor, or ammoniacal liquor of commerce. The gas 
is then led on to the "purifiers," which are either of lime or 
hydrated oxide of iron, or both, and here the carbonic acid is 
removed, and the noxious sulphur compounds reduced in the gas 
to a practically non-injurious quantity. The cycle of purifica- 
tion is thus complete, and the gas passed on to the holder ready 
for consumption. 

H 
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We now come to consider the character of the nuisance 
arising from the retort house, and also from the purification 
processes above referred to, and their general bearing on the 
public health. The greatest nuisance is undoubtedly due to 
the smoke given off during the charging and drawing of retorts ; 
to the generation of "water-gas," when the red-hot coke is 
quenched with water; to the escape of crude-gas from the 
mouth-pieces of the retorts; to the smoke given off from 
imperfectly " carbonised " charges ; to the firing by the stoker 
of the tarry matter and dust accumulated in the retort mouth- 
piece during distillation ; and to the long smoky flame emitted 
from the retort when the lid is removed on account of a stoppage 
in the ascension pipe. 

All these operations, when indifferently carried on, are 
offensive, and undoubtedly cause a most dangerous nuisance. > 

The following analyses show the condition of the air flowing 
from the ventuators of the retort-house roof. The samples 
were taken from different gas works, A being in a densely- 
populated town, B being a small works situated in the country. 
Both samples were highly charged with flue dust of a 
carbonaceous character. 

TABLE A. 




GarbonicAdd 

Carbonic Oxide 

Ammonia 

Sulphuretted Hydrogen 



2-29 


7-81 


4*26 


936 


6-23 


9-41 


7-16 


12-6 



Per cent. 

»f 
Milligrams in cubic metre. 



The air outside the gas works, 250 yards away in each case, 
had the following composition : — 



TABLE B. 



GarbonicAdd 

Carbonic Oxide 

jLounonia 

Sulphuretted Hydrogen 



2-03 
None. 

0095 
Trace. 



Trace. 
None. 
Trace. 
None. 



Per cent. 

» 
Milligrams in cubic metre. 



»» 



ff 



The above analyses show how rapidly the noxious gases are 
dissipated, and also indicate the precise source of the nuisance. 
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Both samples in table A. are of a foal and highly dangerous 
nature, and should be utilized or conducted into a "destructor" 
or chimney stack. The following analyses are of a sample 
of air taken in the gas works yard, four yards from the 
" condenser " : — 



TABLE C. 





A. 


R 


• 


Carbonic Acid 


1-93 

None. 

016 

Trace. 


Trace. 
None. 
Trace. 
Trace. 


Per cent. 


Cftrbonic OxideT.T...-rt.*.-T-T.Ttr. 




ATntnonift rrT-t—T »--- 


liilligrams in cubic metre. 


SulDhuretted H ydroflren 




»» M 



From this table it appears that no appreciable nuisance arises 
from the ^' condenser.' 

The " washer " or ^* scrubber " does not appear to pollute the 
air very much, as the following analyses show : — 



TABLE 1). 




Carbonic Add 

Carbonic Oxide 

Ammonia 

Sulphuretted Hydrogen 



1-96 


0-09 


0-03 


0-04 


0-03 


0-06 


0-04 


Trace. 



Per cent 

»» 
BiilligramB in cubic metre. 



n 



The purification house, however, is a source of nuisance, the 
smell being most offensive, especially where lime is used for the 
removal of those sulphur compounds which have not been 
intercepted by the condensing and scrubbing operations. When 
lime is used for absorbing the carbonic acid alone, no nuisances 
whatever are caused ; but when it has been used for the removal 
of both carbonic acid and sulphur compounds, it proves a most 
offensive nuisance. Being in the form of sulphide, sulpho- 
carbonate, or polysulphides of calcium, most of these are 
liberated when this purifying material is exposed to the 
atmosphere, by the action of the carbonic acid and oxygen in 
the air; the sulphuretted hydrogen and bisulphide of carbon 
are consequently released, and create a really disgusting and 
poisonous nuisance. When, however, natural oxide of iron is 
used« either alone or in conjunction with lime, the nuisance is 
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reduced to a minimum — the lime being used for absorption of 
the carbonic acid alone, and the iron-oxide for securing the 
sulphur compounds. 

The following analysis indicates the state of the air issuing 
from the ventilator holes in the purifying house where lime 
alone is used : — 

TABLE E. 



CarbonieAdd 

Carbonic Ozide 

Ammonia 

Sulphuretted Hydrogen 




Percent 

Milligrams in cubic metre. 



t» 



*$ 



The following table shows the state of the air in the purifying 
house where lime and iron-oxide are used separately : — 



TABLE F. 




CarbonieAdd 

Carbonic Oxide 

Ammonia 

Sulphuretted Hydrogen 



Nil. 


Trace. 


Trace. 


Trace. 


Trace. 


Trace. 


0D4 


0*009 



Percent. 

Miligrams in cubic metre. 



>• 



»« 



Another alleged source of nuisance is the utilization or 
** working up " of the ammoniacal water or " gas liquor " con- 
taining tne polysulphides of calcium previously referred to» and 
its subsequent manufacture into sulphate and other salts of 
ammonia. I have made analyses of the air adjacent to a large 
sulphate of ammonia plant, with the following results : — 







TABLE G. 








Gndna per 100 cnbio feet 


Ma of 










Ssmpla 


Carbonic AoUL 


Ammontft. 


Snlphnrlo Add. 


HydrooUortoAoid. 


17 


0-46 


16-7 


66-8 


16-3 


21 


0-49 


16-5 


40-2 


16-1 


27 


0*46 


16-1 


41-6 


16-9 


24 


0*43 


16*9 


61-9 


17-0 



This analysis shows that the air is highly charged with 
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chemical vapours of an irritating and noxious kind. The plant 
was of the most modem construction, and turning out a large 
quantity of ammonia salts per annum. 

Having before us the foregoing tabulated results of analyses 
of the air from various parts of the gas works, we are in 
a position to trace any nuisance to its source, and also have 
sufficient data as to the condition of the air on which to base 
an opinion as to its action on health. These results also show 
that the larger works situated in populous places cause less 
nuisance than the small works situated in the country; pro- 
bably the latter presume upon their position, and conduct tiieir 
operations in a more or less careless manner. There can, 
however, be no doubt whatever that if the operations referred 
to in this paper are not carefully carried out and stringently 
overlooked, they will be a most prolific source of nuisance and 
danger. 

Tne Sanitary Institute has done most valuable work in direct- 
ing attention to and suppressing many evil nuisances and 
dangers to public health, and ita action in regard to stacke 
abatement^ of course, includes the abatement of noxious fumes 
or smoke from gas works. 

Dr. Ballard m a report to the Local Government Board in 
1878 states, ^' In the various processes of distillation of the coal, 
purification of the crude gas, and disposal of the condensed 
matters and refuse, offensive emanations are apt to be given off, 
such as to cause the neighbourhood of gas works to be shunned 
by all who can afford to reside elsewhere. Medical men are 
usually ready to certify that the effluvia are injurious to public 
health, probably referring the effects produced on those who are 
exposed to their influences in a diluted form, to the operation of 
the sulphuretted hydrogen as a poison. It is certain that 
exposure to the diluted effluvia from sulphate of ammonia works, 
does in many cases induce feelings of depression, headache, loss 
of appetite, nausea or vomiting, and sometimes some oppression 
of breathing." 

With reference to this statement of Dr. Ballard's, it will 
be noticed that in the appended table of air analyses, the 
sample from the centre of the town of Bolton, highly polluted 
by smoke, is actually worse than the sample from the sulphate 
of ammonia works on the outskirts of the town. 
. I would refer to the following authorities who have observed 
the action of these and similar gases on public health. The air 
of towns may be vitiated by respiration, combustion, effluvia 
from the soil, sewers and trades. The movement of the air tends 
however, to continually dilute and remove these impurities, 
and the heavier particles deposit, so that air even of manuf ac- 
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taring towns is purer than might have been anticipated^. 
Manouvriez' says, that workmen in the coal and tar distil- 
lation works suffer from melanodermy, cutaneous eruption, and 
affection of the eyes, ears, and nose ; bronchitis with pulmonaiy 
pseudo melanosis, and gastro-hepatic disorders. Hirt^ also 
mentions a similar state of things due to the same cause. The * 
normal quantity of carbonic dioxide being '4 vols, per 1,000, 
it produces fatal results when the amount reaches from 50 to 100 
vols, per 1,000; and 15 to 20 per 1,000, produces severe 
headaches. 

Of* the effect of carbon monoxide there is no doubt. One 
per cent, has been fatal, and less than half per cent, has 
produced poisonous symptoms. This* gas replaces oxygen 
in the blood, volume for volume, and cannot be again displaced, 
so that the person dies asphyxiated; Powrowski^ has shown 
that it may be converted into carbon dioxide. The evidence 
with regard to the effect of sulphuretted hydrogen is not 
of a conclusive character. Hirt® has noted the following 
symptoms of chronic poisoning in men working in the neigh- 
bourhood of gas-works : slow pulse ; weakness and depression ; 
furred tongue ; mucous membrane of mouth pale, as also the 
face; emaciation and head .symptoms "like a case of slow- 
running typhus." Josephson and Rawitz* found two forms 
of disease produced : narcotic and convulsions, and tetanic 
symptoms. Spasms, tremblings, and even tetanus sometimes 
followed. Carburetted hydrogen ^^ can be breathed for a 
short time, but it eventually produces symptoms of poisoning, 
convulsions, and vomiting. Ammoniacal vapour ^^ has a marked 
and irritating effect on the conjunctiva, but there is no 
reliable evidence of any other action. Sulphur dioxide^^ 
causes complaints of bronchitis. Carbon duulphide ^*, referred 
to in the early portion of this paper, seems to act on the nervous 
tissue with a direct anaesthetic effect in so far as it produces 
giddiness, headache, pains in the limbs, depression, loss of 
appetite, deafness, dyspnoea, and even amaurosis. 

1 Parkes* Hygiene, p. 122. 

* AnnaUs d^&fgiene, March 1876. 

' Hirt-I>t0 JSrankheiten der Arbeiter, and also Eulenberge - Otoerbe 
Hygiene 1876. 

* Taylors* Jurisprudence, 

^ De Sanguine Oxydo-Carbonico infecto — ^Lothar Meyer. 

* Virchow's Archiv., Band xxz., p. 525. 
^ Op. city Band xxzii., p. 450. 

® Op. dt. 

* Schmidts' Jahr, Band ex., p. 834 et seq. 
'® Hirt, op. dt. 

^1 Parker Hygiene, p. 132. 

" Parkes' op. dt 

18 Conatatf 8 Jahreab, Band vii., p. 76. 
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TABLE H.— Bolton. 



Oarbonio 
Add. 


AxnmonlA. 


Organic 
matter. 


036 


16-1 


29-4 


0-41' 


16-4 


29-9 


0-62 


16-9 


33-1 


0-71 


167 


83-6 


0-49 


171 


31-4 


0-96 


17-5 


29-7 



BoUd 
matter. 



Air — Lum Street 

H Gas Street 

„ Town Hall Square ... 
„ Trinitv Street Station 

„ Bradshawgate 

w Farworth 



61-0 
71-2 
16-9 
17-4 
20-1 
21-6 



TABLE L~Manche8TEB. 



Oarlxmie 
Aeid. 



Ammonliw 



Organlo 
matter. 



Near Rochdale Boad Gas Works 

Queen's Park 

Central Station 

Victoria Park 

Deansgate 

Piccadilly 



0*39 


131 


210 


0-061 


6-1 


6-2 


1-31 


26-0 


9-9 


(xm 


0-91 


7-6 


0-613 


2-46 


29-3 


0714 


310 


27*6 



SoUd 
matter. 



14*3 

4-3 

42-3 

16-9 
46*4 
61-0 



TABLE J.— MiCBO-OBOANISMS. 



Bacteria. 



Hoolda. 



Total Micro- 
orgaolama. 



Lum Street. Bolton 

Gas Street, Bolton 

Town Hall Square, Bolton .". 

Near Rochdale Boad Gas Works, Manchester 

Central Station, Manchester 

Victoria Park, Manchester 



16 
17 
31 
19 
29 
36 



5 

11 
106 
20 
76 
69 



24 

28 

137 

39 

105 

106 



On ^^ The Relations between Taxation and Sanitation^" by S.M^ 

BUBBOUGHS. 



As it is the desire of the Sanitary Congress to consider matters 
likelj to enconra^ the construction or healthful, commodious, 
and substantial dwellings, I venture briefly to point out the 
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relations which undoabtedlj exist between taxation and sanita- 
tion. 

Sanitation science has already done very much to improve 
the healthf ulness of our houses, but still in many cases much 
retaiains to be done, and everything tending to promote the 
erection of better buildings will be of interest to our members. 
The hindrance to the building of good houses is chiefly in the 
matter of the expense of first cost^ but the Question of taxes is 
an important one, because, in the course oi time, the amount 
of taxation may exceed the amount of the initial cost of 
construction. 

Everyone building, buying, or leasing a house at the present 
time must consider that the taxes will be levied upon it in 
proportion* to its size, healthf ulness, and the desirabiuty of its 
position. 

If the rooms are sufficiently large, and are suitably ventilated, 
if the walls and roof are substantial, if the house contains a 
bath room, with hot and cold water, and with suitable sanitary 
arrangements for securing the comfort and health of the 
occupants, the taxes to be paid will be much higher than if the 
house be small, or badly built, or lacking a bath room and other 
sanitary arrangements. 

Taxation is thus seen to be a hindrance to the erection of 
good houses, and sanitation would doubtless be much promoted 
if the burden could be removed or mitigated. 

I remember once seeing in a northern town a remarkably well- 
built house, roomy, healthful, and well situated, which was 
empty because the builder and owner could not afford to live 
there on account of the heavy taxes he would have to pay upon 
it if occupied, and for this reason he was obliged to live in a 
small and less healthfully c<»istructed house. 

In the interests of the public health it therefore appears 
desirable to encourage the building of good houses, by msiking 
the tax on good and healthful houses no higher than on 
insanitary houses. In fact, I believe that taxation on houses 
can be remitted altogether without hardship toward anyone, by 
simply transferring the tsLX, from the house and the improvements 
to the land value. 

Let us, for instance, suppose the case of a man who buys a 
piece of land for £1000, and erects upon it a house costing 
£1000. The present rating is on the improvements, and 
depends upon whether occupied or not. The rental value of 
such a house and lot would be, say £100, and the rates would 
amount to, say £30. 

Let us now suppose the entire taxation transferred from the 
house or improvement value to the land value alone. It is no 



8. K. BUBBOFGHS. 121 

hardship to the owner, for his taxation is not increased, or his 
right of possession interfered with in any way, bnt as the tax 
is now solely on the land value, he is free to extend his house, 
add to ita sanitary arran^ments, and improve its comfort and 
healthf ulness, without being taxed or fined for doing so. 

The exemption of manufacturing and industrial establish- 
ments from taxation has frequently been the determining cause 
of their foundation and prosperity in particular spots, and the 
result has of course been a marked increase in prosperity in 
those parts of the United States offering such advanta^s. 
Moreover, history informs us that the reason why manufac- 
tories of various kinds are so much more numerous in the 
northern than in the southern parts of England, is, that in 
early tunes such industries were entirely exempted from 
taxation in the north, while they were liable for rates in the 
south. 

The encouragement towards construction of good houses is 
apparently as important as the presence of manufacturing 
industries, and there appears no good reason why both should 
not be equally exempted from taxation, especially as the un- 
earned increment, which is created by the growth, industry and 
thrift of the public, is the most anciently accepted as well as 
the most convenient and easily assessed subject of taxation. 

This simple procedure would be beneficial in many ways : for 
example-^ 

1st. It would greatly encourage the construction of good 
houses, with all necessary sanitary appliances. 

2nd. There would be a considerable increased demand for 
labour in consequence of building, etc., which would advance 
wages, and consequently the purcnasing and consuming power 
of the commumiy, resulting in an mcrease of the general 
prosperity. 

3rd» If the land values created by building of roads and 
railways were taken in taxes to pay for them, and for the 
expense of running and maintaining them, then travel would be 
free, town and submrban lands would tend to equality in prices, 
congestion in towns would be greatly relieved, and the country 
would be more thickly populated in places where space and 
fresh air are plentiful. 

Briefly, a long vista of beneficial reforms conducing to the 
social and sanitary welfare of the people would follow upon the 
removal of taxation from industry, and the transfer of all 
taxation to unearned increment or land values exclusive of 
improvements; that is to say, values not directly created by 
those who now profit thereby, but indirectly resulting from the 
energy and enterprise of the pubUc. 
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Lastly, the disuse or nonnse of lands or houses should be 
rendered a costly luxarjr bj discontinuing to offer a premium 
to the sfjeculator waiting for a rise in the shape of exemption. 
Land which is deliberately rendered unproductive should be 
coaxed back into the domain of usefulness by making it a 
burden to the possessor. This can readily be done by assessing 
all lands at their value for use irrespective of improvements 
which would amount to the exemption of improvements from 
taxation and give the greatest incentive to industry and pro- 
gress. 
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ADDRESS 

By Prof. T. ROGER SMITH, F.RI.B.A. 

FBESIDSl^ OF THB SECTION. 



''BATES:' 

The Queen of Watering-places hospitably receives the Sanitary 
Congress this year; accordingly some topic growing out of the 
material circumstances which make life at a watermg-place so 
different in its conditions from life in an ordinary town, seems 
not inappropriate as the subject of the address which I am to 
have the honour of delivering before the members of the section 
of Architecture and Engineering. 

There is ample matter for both the architect and the engineer 
to deplore to consider and to improve, as there is also much 
that may be recognized as admirable, in the Architecture and 
the Engineering of our health resorts. But I do not propose to 
attempt a critical examination of all this, but rather to deal with 
a more compact and manageable topic, and one which has the 
advantage of carrying part of the benefits of a watering-place 
to our own homes and our own neighbourhoods. I will there- 
fore ask vou to consider, during the time at our disposal, the 
subject of Baths, especially such baths as may be accessible to 
the people. 

A general and well-founded impression prevails that the 
Romans were skilled in the construction of baths. Indeed, in 
most places where Roman remains exist, some traces of a bath 
mre to be found; but the practice of the Romans was so 
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remarkable^ and the public baths, or Thermse, erected in Rome 
during the Empire, were such wonderful structures that it is 
worth our while at the outset to direct our attention to them; 
the more so, as my argument will be that it is our duty at the 
present day to try to accomplish for the inhabitants of our 
towns and cities, though in an entirely different way and by 
means widely dissimilar, the same result which those vast and 
lordly structures accomplished for the citizens of Rome. 

The Roman Citizen, even if he was a poor and mean man had 
access to the conveniences, appliances, comforts, and luxuries of 
the ThermsB. Part of that wnich he there found our citizens 
dispense with ; but that part with which we have to do to-day — 
.the means of promoting health by bathing — remains in too many 
cases as yet out of the reach of our people. 

On the sanitary value of the bath and of bathing it is hardly 
my province to enlarge, but I must not pass it over without a 
word. No part of the human body is so accessible as the skin, 
and its great extent and intimate relation to all other pa-rts of 
our organization alike point it out as requiring care. The ail- 
ments which are due to a chill disturbing the functions of the 
skin are perhaps the most numerous of all to which we are 
subject in this country, and not the least deadly; and they are 
to no small extent preventable by the habitual use of the bath, 
and to a considerable extent curable by its means. The vast 
group of rheumatic and gouty complaints, if they yield to any- 
thing, yield to baths properly applied; but beyond all this, 
feneiul health seems largely dependent upon cleanliness, and 
abitual neglect of the bath is not only contrary to our notions 
of self-respect and decorum, but is insanitary. The skin cannot 
perform its functions properly when it is not cleansed, and if 
the skin be out of order, every part of the aninial economy 
suffers more or less. 

To return, however, to the Roman Thermae, they were vast 
establishments each wonderful both for extent and completeness. 
Each of them was the gift of an individual emperor to the 
nation. They stood in afferent parts of Rome. They were 
accessible to the citizens, and at an extremely small price : at 
one time half a farthing (a quadrans) seems to have been the 
charge. They may be looked upon as having been political 
bribes on a gigantic scale, as it was in order to secure the 
favour of the mob that they were put up. Professor Aitchison, 
in his lectures last year before the students at the Royal 
Academy, gave the most learned and complete account known 
to me of the Thermae ; and he has with great kindness enabled me 
to exhibit some of the illustrative plans and drawings which he 
prepared, and in part of what I am to say about the Thermae, 
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I shall have to remain a debtor to the pnblished report of 
his lectures.* 

The ThermflB combined provision for yarions descriptions of 

I)ublic occupation and amusement — such as athletics, public 
ectures and discussions, games, libraries and picture ^dleries, 
with the most complete system of baths possible. How various 
the sorts of bath (not to speak of the otner departments) were, 
may be well stated in Prof. Aitchison's words. The Thermas 
included " cold, tepid^ warm, hot, vapour, and swimming baths,' 
and possibly hot-air baths as well. To some of these baths 
f reshy sea, and mineral waters were supplied. In the baths people 
were oiled, scraped, shampooed, shaved, plucked, singed, pumiced, 
and perfumed^ and in them they sometimes took refreshments, 
and seemingly on occasions dined there. There were reservoirs for 
the water, shops or lodgings in the peribolus, and barracks for 
the vast army of slaves that attendea to the bathers, the baths, 
the furnaces, the reservoirs, the gymnasia, the palaestra, and the 
grounds. Workmen to repair and foremen to direct were 
probably resident there, and there certainly must have been 
vast stores of wood and pitch for the fires, stores for oil, towels 
and strigils, possibly even rooms for washing and drying the 
towels ; and when the baths were kept open of a night and lit 
up, this must have required stores for the lamps and places for 
cleaning and trimming them." 

The general disposition of one of the most complete of these 
great establishments was as follows: — ^A vast space, usually 
nearly a square, was enclosed by walls and by buildings of 
moderate height. In this quadrangle, but so placed as to leave 
much of the enclosed space unoccupied, was planted a compact 
block of lofty and magnificent buildings, consisting of vaulted and 
domed halls and baths of great solidity and beauty, combined 
with buildings for gymnastic exercises, all grouped together 
with great skill and art. In these structures the work of the 
bath was carried on, while the outer range of low buildings 
consisted partly of shops, partly of accommodation for slaves, 
partly of buildings for other purposes, and partly of water- 
tanks and cisterns. 

We will take the baths of Caracalla as an example, because 
they are the best preserved, and they have been very fully 
investi^ted and illustrated. The rectangular outer enclosure 
had a frontage of 1108 feet, or within a trifle of one-fifth of a 
mile, with a depth slightly less, namely, 1060 feet, and a large 



* I am also indebted for the loan of illustrationB, or for information or both, 
to Mr. Ph6n6 Spines, Mr. C. C. Walker, Mr. Palmer, Mr. E. A. Reynolds, 
Mr. (sfeorge Jennings, Mr. C. H. Bosher, and other gentlemen. 
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additional piece of land was occupied by water-tanks. These 
Thermae took up, with their reservoirs, 31 J acres. 

The main group of buildings covered slightly more ground 
than the Houses of Parliament, including Westminster Hall, 
and though in auite a different style of architecture was fully 
as elaborate and costly. 

At each end of this main building there was a gymnasium, 
that is to say, "exercising places for the citizens, which. probably 
included schools for learning the various exercises and sports," 
here also were halls and cloisters where lectures and discourses 
were delivered, and libraries. The two gymnasia were exactly 
alike in plan, each had a large open quadrangle in its heart, 
surrounded by a cloister or arcade, and to each was attached a 
group of baths. 

The central part of the building contained the great baths, it 
had two entrances, and between them the noble piscina or swim- 
ming bath. Beyond lay, in the very heart of the block, the 
tepidarium or warm haJl, a splendid vaulted hall, 180 ft. long, 
79 ft. wide, 108 ft. high to the vault, and with a chamber 79 ft. 
by 66 ft. at either end, the three making a group 292 ft. X 79 ft. 
The dimensions of course must fail to convey a very definite 
idea of such a hall, but it may illustrate their magnitude to 
point out that the main hall with one of tb^ subsidiary ones, was 
about equal in length to the central hall of the Law Courts, 
and more than half as wide again. The three together, were both 
longer and wider by about ten per cent, in each case than West- 
minster Hall. The central hall alone was slightly larger and 
slightly wider than St. George's Hall, Liverpool. 

This last building is the only English interior that I can 
name which gives any idea of the mode in which buildings such 
as this tepidarium were vaulted ; and the richness with which 
they were treated does not appear to have been equalled by any 
modem European interior, though St. George s Hall (just 
alluded to) and the interior of the Madeleine in Paris, may be 
pointed to as examples of the same sort of architectural treat- 
ment, and indeed very possibly, both of them, more refined 
if very far less magnificent. I have dwelt upon the splendour 
of the tepidarium, as it was the noblest part of the whole, but 
each portion was as rich and as solid as could be. In the 
tepidarium it seems probable that the bathers undressed. From 
thence they proceeded to a hot room, calidarium, and then to 
the hottest room, the laconicum, a circular domed hall 116 ft. 
in diameter — that is to say larger than the dome of St. Paul's, 
but not nearly so high, with immensely thick walls, and so 
placed as to catch almost all the rays of the sun, and with hot- 
air flues under the floor and lining the walls. This, of course, 
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was used much as is tbe hottest room of a modern Turkish bath. 
There were other halls and rooms, the purposes of which it is not 
now possible to distinguish with certainty, but they were, of 
course, appropriated to some among the many different processes 
carried on in the Thermsa. 

To complete a very cursory notice of this vast building, I 
would point out that south of the main block was a great enclosed 
space suitable for races and games, overlooked by a vast grand 
stand, consisting of raised seats, at the back of which were the 
water-tanks. At each end of this space was a great recessed 
building arranged for use in connection with these exercises. 
Of the furnace-flues and underground arrangements for heating, 
water-supply and drainage, the traces are to a large extent 
obliterateo, but they must have been of vast extent. 

What was provided in the baths of Caracalla was, with 
differences of detail and scale, provided also in those of 
Agrippa, Nero, Titus, Trajan, Diocletan, and Constantine. 
Ancieilt writers state that the baths of Caracalla could 
accommodate 1,600 bathers; and as, of course, persons came 
and went, and many went for other purposes than bathing, 
it seems not unreasonable to suggest that such an establish- 
ment alone would accommodate more than three times that 
number in the course of a day, or say 5,000 persons. When 
one thinks of the vast initial expense ; of the army of slaves 
required to work each establishment and to cleanse it ; of the 
enaless provision of wood for heating the furnace and the hot 
rooms ; and of the skilled supervision, it is manifest that such 
an extraordinary group of structures could only exist in a city 
like Rome, whose armies had overrun the civilized world and 
laid every country under tribute, so that vast wealth — ^not the 
produce of taxes in Rome itself, but wrung from the various 
subject countries — was at the disposal of the Emperor of Rome. 
Of this wealth use was made in a variety of ways, but I think 
we may safely say that there was no one municipal object to 
which so much was devoted as to the establishment and main- 
tenance of public baths. 

If this sagacious people attached such importance to baths 
for the million, is it not worth while to ask ourselves whether 
oar attention has been sufficiently directed to this object. 

We look upon ourselves, and not without reason, as having 
in many respects a national greatness not inferior to that oi 
the Romans. How different is the nature of our national life 
from theirs, at least at the period of the Empire, may be 
strikingly illustrated if we ask the question how far the average 
British subject can enjoy the amemties which the Roman found 
waiting for him at the Thermae. 
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English bath bearing that title. Prof. Aitchison's account of 
what he underwent in a bath at Cairo gives a complete descrip- 
tion of what must be a somewhat formidable process.* 

In an English Turkish bath the visitor first divests himself 
of his boots, and then undresses in a room provided for the 
purpose. He is then conducted into a hot room of which the 
atmosphere is dry as well as hot^ and remains for some time 
till a profuse perspiration breaks out — hardy bathers venturing 
into an inner and hotter room. He is then shampooed, though 
not always with much thoroughness, he is then deluged with 
soap and floods of warm water, and then often has a needle-bath, 
t.«., a bath where water is thrown upon him from a number of 
fine perforations. The temperature of this is gradually lowered 
so as to cool the bather down. Then follows a plunge into cold 
water, and the victim, wrapped up in towels, may then repose in 
a cooling chamber, and enjoy well-earned rest, with perhaps 
refreshment, till he is minded to dress and depart. The 
accommodation for all this should be all on one floor — airy, 
commodious, open. An ample supply of hot air and of hot and 



**' I WAS first ushered into a vast hall lit by a lantern, with a raised seat for 
the bath-keeper, and a baldachino over the coffee stove, with a fountain in 
the middle of the hall. The whole hall was gorgeously painted, and had 
towels drying on the beams, which the attendants hung up and took down 
bv means of long bamboo poles. A little above the main floor were a series 
of carpeted compartments, each as big as a small room. Here I undressed 
and wrapped myself in cloths, while my interpreter folded up my clothes and 
tied them up in a sheet. I was then led by an attendant across the hall into 
a dark passage, and was ushered into a dsurkish hot room where I sat on a 
marble seat-, and I was gradually moved from room to room, each of which 
was hotter than the lasC until I was taken into a light domed room with a 
central peristyle, in the middle of which was a large steaminpr tank of water, 
with steps running down into the water. The walls were Imed with white 
marble, inlaid with coloured in patterns ; the domed porticoes of the peristyle 
were plastered, and lit by star-shaped openings — several in each dome— the 
space between each arch and the wall being domed. 

*' Within the marble margin of the bath was a gutter. I was laid down at 
the side of it, rubbed with a horsehair glove, and then soaped over and scraped 
with a sort of artificial sponge, composed of dried grass resembling diminu- 
tive bamboo. I was then washed by hot water being poured over me from a 
large copper cup, and when this was finished I was made to walk down the 
first step and sit down with my legs in the water, which was nearly scalding. 
I was then made to sit lower and lower till I was up to my middle ; the at- 
tendant then went into the water, caught hold of my hands, and jumped me 
into the hot water, and put my head under it several times. I was taken 
back by the passage into another darkish room, where two marble basins 
projecting from the wall were running over with hot and cold water ; water 
^ras dashed over me from a cup, at first hot, afterwards tepid, and at last 

ite cold, and I was led back to the place where I undressed. I was then 

shampooed, and every joint in my body cracked, including my backbone, 

(ikwards and sideways. After my dry shampooing I was covered up, 

'^ushion, given a cup of black coffee and a narghiley. I felt quite 
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The magnificent, if ostentatious, display of architecture 
sculpture and rich ornament has no parallel in anything 
English that is open to the people's enjoyment. The nearest 
approach was formerly made by our Cathedrals, but they have 
been cruelly shorn of their embellishments, and they have 
ceased to be places- of habitual resort for the many. 

In our public picture galleries the art of painting has, it is 
true, a means of reaching the crowd, but in displays of the 
other arts Remain magnificence eclipses our attempts. 

The second source of popular entertainment and delight was 
the gymnasiimi, where races, wrestling matches, and all kinds 
of sports were to be seen, and where also amateurs had full 
opportunity for indulging in the exercises. Here, though our 
sports are more peaceful and far more humane, and the way we 
manage things quite different, we need not fear comparison. 
The crowds who throng Lord's or the Oval, the vast concourse 
of people at the University boat-race, at Epsom, or at Ascot, 
and a score of other instances, bear witness to our admiration 
for athletic sports. Every village green, the plaving fields of 
every public school, our countless tennis lawns, show how keen 
Englisn amateurs are in the pursuit of such exercises. 

The Boman, at the ThermsB, heard the news, attended public 
discussions, lectures, and recitations, and so cultivated his 
mind. The English citizen has the advantage, whatever it 
may be worth, of bujring for a penny the verbatim reports of 
Parliament of the night before, and his pennyworth includes 
all the news of the day from spots whence intelligence would have 
taken months to reach Rome; so he probably must be con- 
sidered to have the best of it in this particular. 

The fourth great business at the Thermse was the one which 
interests a Sanitary Congress. The Roman frequented the 
Thermsa to keep himself in health, and for a very trifling sum 
had the opportunity of using a most complete system of baths 
arranged for that object. Has the English citizen any such 
opportunity, and if not, can we procure it for himr The 
answer to this question will occupy the rest of our time, and 
bring us face to face with a problem of great public im- 
portance, and one to which attention needs to be directed far 
more than at present 

From the baths of the Romans, it appears natural to pass 
to the modem hot-air bath, known by the name of Turtdsh 
Bath, in which the bather goes through a course, which is 
supposed, and with reason, to bear a general resemblance to 
what the Roman Thermaa afforded. 

The true Turkish Bath, as given in Eastern cities, is a more 
severe and prolonged treatment than is undergone in a modern 
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English bath bearing that title. Prof. Aitchison's account of 
what he underwent in a bath at Cairo gives a complete descrip- 
tion of what must be a somewhat formidable process.* 

In an English Turkish bath the visitor first divests himself 
of his boots, and then undresses in a room provided for the 
purpose. He is then conducted into a hot room of which the 
atmosphere is dry as well as hot, and remains for some time 
till a profuse perspiration breaks out — hardy bathers venturing 
into an inner and hotter room. He is then shampooed, though 
not always with much thoroughness, he is then deluged with 
soap and floods of warm water, and then often has a needle-bath, 
!.«., a bath where water is thrown upon him from a number of 
fine perforations. The temperature of this is gradually lowered 
so as to cool the bather down. Then follows a plunge into cold 
water, and the victim, wrapped up in towels, may then repose in 
a cooling chamber, and enjoy well-earned rest, with perhaps 
refreshment, till he is minded to dress and depart. The 
accommodation for all this should be all on one floor — airy, 
commodious, open. An ample supply of hot air and of hot and 



*** I was first ushered into a vast hall lit by a lantern, with a raised seat for 
the bath-keeper, and a baldachino over the coffee stove, with a fountain in 
the middle of the hall. The whole hall was gorgeously painted, and had 
towels drying on the beams, which the attendants hung up and took down 
by means of long bamboo poles. A little above the main noor were a series 
of carpeted compartments, each as big as a small room. Here I undressed 
and wrapped myself in cloths, while my interpreter folded up my clothes and 
tied them up in a sheet. I was then led by an attendant across the hall into 
a dark passage, and was ushered into a darkish hot room where I sat on a 
marble seat, and I was gradually moved from room to room, each of which 
was hotter than the lasC until I was taken into a light domed room with a 
central peristyle, in the middle of which was a large steaming tank of water, 
with steps running down into the water. The walls were Imed with white 
marble, inlaid with coloured in patterns ; the domed porticoes of the peristyle 
were plastered, and lit by star-shaped openings — several in each dome—the 
space oetween each arch and the wall being domed. 

" Within the marble margin of the bath was a gutter. I was laid down at 
the side of it, rubbed with a horsehair glove, and then soaped over and scraped 
with a sort of artificial sponge, composed of dried grass resembling diminu- 
tive bamboo. I was then washed by hot water being poured over me from a 
large copper cup, and when this was finished I was made to walk down the 
first step and sit down with my legs in the water, which was nearly scalding. 
I was then made to sit lower and lower till I was up to my middle ; the at- 
tendant then went into the water, caught hold of my hands, and jumped me 
into the hot water, and put my head under it several times. I was taken 
back by the passage into another darkish room, where two marble basins 
projecting from the wall were running over with hot and cold water ; water 
was dashed over me from a cup, at first hot, afterwards tepid, and at last 
quite cold, and I was led back to the place where I undressed. I was then 
dry shampooed, and every joint in my body cracked, including my backbone, 
both backwards and sideways. After my dry shampooing I was covered up, 
laid on a cushion, given a cup of black coffee and a narghiley. I felt quite 
refreshed.'* 



128 ADBBB8S TO SEOnOIT H. 

The magnificent, if ostentatious, display of architecture 
sculpture and rich ornament has no parallel in anjrthing 
English that is open to the people's enjoyment. The nearest 
approach was formerly made by our Cathedrals, but they have 
been cruelly shorn of their embellishments, and they have 
ceased to be places* of habitual resort for the many. 

In our public picture galleries the art of painting has, it is 
true, a means of reaching the crowd, but in displays of the 
other arts Eomain magnificence eclipses our attempts. 

The second source of popular entertainment and delight was 
the gymnasium, where races, wrestling matches, and aU kinds 
of sports were to be seen, and where also amateurs had full 
opportunity for indulging in the exercises. Here, though our 
sports are more peaceful and far more hiunane, and the way we 
manage things quite difFerenty we need not fear comparison. 
The crowds who throng Lord's or tiie Oval, the vast concourse 
of people at the Universily boat-race, at Epsom, or at Ascot, 
ana a score of other instances, bear witness to our admiration 
for athletic sports. Every village green, the plaving fields of 
every public school, our countless tennis lawns, snow how keen 
Englisn amateurs are in the pursuit of such exercises. 

The Soman, at the Thermae, heard the news, attended public 
discussions, lectures, and recitations, and so cultivated his 
mind. The English citizen has the advantage, whatever it 
may be worth, of buying for a penny the verbatim reports of 
Parliament of the night before, and his pennyworth includes 
all the news of the day from spots whence intelligence would have 
taken months to reach Home; so he probably must be con- 
sidered to have the best of it in this particular. 

The fourth great business at the Therm» was the one which 
interests a Sanitary Congress. The Roman frequented the 
Thermae to keep himself in health, and for a very trifling sum 
had the opportunity of using a most complete system of baths 
arranged for that object. Has the English citizen any such 
opportunity, and if not, can we procure it for himr The 
answer to this question will occupy the rest of our time, and 
bring us face to face with a problem of great public im- 
portance, and one to which attention needs to be directed far 
more than at present. 

From the baths of the Romans, it appears natural to pass 
to the modem hot-air bath, known by the name of Turkish 
Bath, in which the bather goes through a course, which is 
supposed, and with reason, to bear a general resemblance to 
what the Roman Thermae afforded. 

The true Turkish Bath, as given in Eastern cities, is a more 
severe and prolonged treatment than is undergone in a modern 
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English bath bearing that title. Prof. Aitchison's account of 
what he underwent m a bath at Cairo gives a complete descrip- 
tion of what must be a somewhat formidable process.* 

In an English Turkish bath the visitor first divests himself 
of his boots, and then undresses in a room provided for the 
purpose. He is then conducted into a hot room of which the 
atmosphere is dry as well as hot, and remains for some time 
till a profuse perspiration breaks out — hardy bathers venturing 
into an inner and hotter room. He is then shampooed, though 
not always with much thoroughness, he is then deluged with 
soap and floods of warm water, and then often has a needle-bath, 
i.«., a bath where water is thrown upon him from a number of 
fine perforations. The temperature of this is gradually lowered 
so as to cool the bather down. Then follows a plunge into cold 
water, and the victim, wrapped up in towels, may then repose in 
a cooling chamber, and enjoy well-earned rest, with perhaps 
refreshment, till he is minded to dress and depart. The 
accommodation for all this should be all on one floor — airy, 
commodious, open. An ample supply of hot air and of hot and 



*" I WA8 first ushered into a vast hall lit by a lantern, with a raised seat for 
the bath-keeper, and a baldachino over the coffee stove, with a fountain in 
the middle of the hall. The whole hall was gorgeously painted, and had 
towels drying on the beams, which the attendants hung up and took down 
by means of long bamboo poles. A little above the main floor were a series 
of carpeted compartments, each as big as a small room. Here I undressed 
and wrapped myself in cloths, while my interpreter folded up my clothes and 
tied them up in a sheet. I was then led by an attendant across the hall into 
a dark passage, and was ushered into a darkish hot room where I sat on a 
marble seat, and I was gradually moved from room to room, each of which 
was hotter than the lasC until I was taken into a light domed room with a 
central peristyle, in the middle of which was a large steaming tank of water, 
with steps running down into the water. The walls were Imed with white 
marble, inlaid with coloured in patterns ; the domed porticoes of the peristyle 
were plastered, and lit by star-shaped openings— several in each dome— the 
space between each arch and the wall being domed. 

" Within the marble margin of the bath was a gutter. I was laid down at 
the side of it, rubbed with a horsehair glove, and then soaped over and scraped 
with a sort of artificial sponge, composed of dried grass resembling diminu- 
tive bamboo. I was then washed by hot water being poured over me from a 
large copper cup, and when this was finished I was made to walk down the 
first step and sit down with my legs in the vrater, which was nearly scalding. 
I was then made to sit lower and lower till I was up to my middle ; the at- 
tendant then went into the water, caught hold of my hands, and jumped me 
into the hot water, and put my head under it several times. I was taken 
back by the passage into another darkish room, where two marble basins 
projecting from the wall were running over with hot and cold water ; water 
was dashed over me from a cup, at first hot, afterwards tepid, and at last 
quite cold, and I was led back to the place where I undressed. I was then 
dry shampooed, and every joint in my body cracked, including my backbone, 
both backwards and sideways. After my dry shampooing I was covered up, 
laid on a cushion, given a cup of black coffee and a narghiley. I felt quite 
refreshed.'' 
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cold water, and well-considered means of canying water away 
are indispensable, as is also the means of providing hot and dry 
air at any temperature and in great volume. As a good manv 
attendants are wanted, considerable provision for them is 
requisite, and the bathers occupy a good deal of space, so that, 
altogether, a Turkish bath, which many persons attend, requires 
large and specially-arranged premises, and must, I fear, always 
remain a somewhat high-priced luxury. It a£Fords an excel- 
lent opportumty for effective architectural treatment, and it is 
no doubt a very valuable sanitary agent, but the hot-air bath 
cannot, at any rate as at present administered, be reckoned 
upon as the bath for the million. 

Perhaps it may save recurring to the subject, if I refer here 
to the vapour bath as an appliance which, combined with a 
needle bath or spray, is capable of being used in any ordinary 
bathing establisnment, and of exciting something of the same 
sort of action on the skin as the Turkisn bath. This appliance 
it would be possible to introduce into establishments where in- 
expensive baths are given with advantage. In some cases 
patients who are advised that the Turkish bath is not safe for 
them, are allowed a vapour bath, as the head is always kept 
out of the box in which the body is steamed. Still this more 
simple appliance cannot supply the popular bath that I desire 
to advocate. 

A very considerable number of establishments, some of them 
opened as private speculations or by small companies, but the 
most part provided under the Public Baths and Washhouses 
Act, exist. Mr. Rosher states the number of public baths 
in England having a swimming-bath as part of their installation, 
at 200, out of which seventy are in the Metropolis alone. 
The avowed aim of many of these— especially of the Parlia- 
mentary ones, if one may be pardoned the phrase, is to reach 
the general mass of the people. In addition to the washhouses, 
which form no part of our present subject, we find in one of 
these establishments one or more swimming-baths and a series 
of warm baths. Let us examine the nature of each of these 
two provisions, beginning with the swimming-bath. Those who 
desire further information as to the Baths and Washhouses 
Act and its results, will find it in a compact and serviceable 
form in the comprehensive report of Mr. £mest Turner on the 
subject, prepared at the time of and in connection with, the 
recent Paris International Exhibition. 

The swimming bath is necessarily a more or less public 
institution. It is in its nature large and expensive to establish 
and maintain, but it is almost unequalled as affording to great 
numbers a means of healthy pleasant exercise, and as f umisning 
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an opportunity for the young and others to acquire the valuable 
art of swimming. No pains should be spared to make it 
attractive as well as convenient. 

A swimming bath of modern construction is a large tank, 
usually long in proportion to its width, shallow at one end and 
fairly deep at the other, walled in and roofed over, with a floor 
all round and numerous dressing boxes. The interior should 
be light and airy, the water should be sufficiently warm, per^ 
fectly fresh, bright and clean, and the dressing boxes should 
secure some degree of privacy. As the swimming bath, if 
successful, will be worked pretty hard, it is necessary to have 
the means of rapidly and thoroughly cleansing every part in 
use, and of quickly emptying and refilling the bath. Gas 
or other lighting should be provided. In some cases provision 
may be made for employing the bath as a room for public 
meetings or a gymnasium, or in some such way during the 
winter time when it is not in request. 

Let us look into the means of carrying out this programme. 

The most important part of the whole, the swimming bath 
tank requires to have extreme care bestowed upon its construc- 
tion lest it should leak. Portland cement concrete is so well 
fitted for constructing the bottom and sides, that it is not now 
likely that, save under exceptional circumstances, any other 
material will be used ; formerly brickwork backed up by clay 
puddle was the best material available, but there was more 
chance of leakage, and it is said that defects were not 
infrequent. The pressure of the water against the bottom and 
sides is not formidable in amount, but the various weights are 
quite sufficient to cause a partial failure if the foundation gives 
way, so every care must be taken to ensure a uniform and solid 
foundation for the bottom, and similar support for the sides, as 
the smallest settlement will be followed by a crack, and the 
crack by a leak. Cement concrete is not itself water-tight, and 
a lining of almost pure cement is required. The actual face of 
the tank should be of glazed brick or tiles, though when 
economy is of importance, this may be dispensed with. Bands 
of dark brick or tile running from end to end of the bath are 
sometimes introduced into the bottom as a guide to swimmers in 
swimming races. 

It is -desirable to put in, at least the foundations of the 
external walls before beginning to dig for the bath tank, so 
that the excavation for the baths, when once made, shall not 
be again disturbed. If the tank be dug and concreted first, the 
subsequent disturbance of the earth in digging for the footings 
cf the enclosing walls may be enough to cause a crack. 

Any outlets and inlets required should be decided, as to both 
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size and position, before beginning ; and the valves, sluices, &c.y 
put in as the concreting goes on, so that there may be no excuse 
for disturbing the work and cutting holes in it. I know of one 
successful case where the side walls of the tank were first formed 
in trenches, and then the dumpling, or great mass of earth in 
the middle, was got out, and the bottom put in last of all ; but 
there is some nsk of making a bad join, and it is better to 
excavate the whole before beginning to concrete, and then to 
do the bottom first, and to bestow especial pains and not to 
stint material in making the join between bottom and sides. 

The water at the shallow end should be rather over three feet 
deep, sloping to about six feet at the deep end, and it is not 
uncommon to have the deepest point about ten feet short of the 
end, so that persons diving in may plunge into the greatest 
depth. However this may be, every part of the bath must 
slope sufficiently to one pomt, to enable the water to be com- 
pletely run off from the bottom. For cleansing purposes the 
corners and the join between the bottom and sides should all be 
rounded so as to prevent any lodgment for dirt. It is desirable 
/to have along the shallow end a perforated pipe with water laid 
on, so. that when the bath has been emptied the attendant may 
be able, when necessary, to turn on a shower of water while 
the tank is being cleaned out. The depth of the water 
should be legibly painted at the sides in several places. The 
edge of the paving should be rounded, and between it and the 
water there shoula be a space of about six inches, and here a 
stout teak rounded handrail, or an iron pipe two inches in dia- 
meter, should be securely fixed on brackets for bathers to hold. 
The perforated pipe already alluded to may serve this purpose 
where it occurs. It is desirable also to fix spittoons at regular 
distances round the edge of the bath, and there should oe a 
stout step-ladder at each corner. 

The dimensions of the tank must be settled with regard to 
the probable number of bathers and the means disposable. 
Every additional foot adds to cost of original construction and 
of maintenance, but adds also to the value of the bath to 
the bathers. For a public bath, less than 25 ft. width and 60 ft. 
length of water area is not desirable. The length may, with 
great advantage, be increased to 70, 80, or 90 ft., then the bath 
should be 30 ft. or even more wide. 

At most baths there will be swimming clubs, and races will be 
sure to be instituted, and these festivals have to be considered. 
Less than 5 ft. width will not do for a racer, so that not more 
than five competitors could well race in a 25 ft. wide bath, and 
four would be more comfortable. It is rather desirable, in the 
interests of the races, to have the length an even number of 
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feet divisible by ten, then three laps make a similar number of 
yards, and 60, 70, or 80 yards can be swum readily in a bath 
60, 70, or 80 feet long. 

The wat«r delivered into the bath, whether pumped up or 
from the mains of a water company, will be too cold for bathing 
in most states of the weather ; and how to warm it is a most 
important point, for it is not only essential to be able to raise 
the temperature from the point at which it is delivered, which 
may probably be from 50^ to 60*^ up to say 75**, or at least 
72** Fahrenheit, but it ought to be uniformly raised through 
the entire mass of water in the bath. If there are cold zones 
and hot zones in the water, bathers will not like it, and a bath 
that is disliked will be of comparatively little use to its owners 
or the public. 

In some cases hot water and steam is circulated in pipes 
within the bath itself, the pipes being as a rule fixed in a recess 
formed for them in the walls of the bath. In others a long 
chamber 'is formed outside the bath tank and filled with hot 
water pipes or steam pipes, and the water is admitted into this 
cool and returned to the bath warm. In another arrangement 
the water is drawn off from the bath, heated in a furnace, and 
returned warm. Sometimes steam is simply blown into the 
bath itself, an expeditious but noisy way of raising the tempera- 
ture. Most of these plans are more or less liable to heat the 
water unequally,' and in more than one of them there is apt to 
be introduced a pipe, or a jet, or a something which is found to 
get too hot for bathers to touch without injury. The plan, the 
results of which, so far as my experience extends, are the best, 
is one differing from all these. It was put up for me at the 
baths of the Carpenters* Company, at Stratford, by Messrs. 
Fraser, and I can speak strongly of the success of this apparatus 
as a means of warming the water uniformly and effectually, 
and helping to keep it fresh. 

At the deep end of the bath and near the bottom an iron 
pipe is introduced, which is carried (outside the tank) back to the 
shallow end, and to which the water has free access. ' In the 
course of this pipe is introduced an iron chamber, into which a 
powerful jet of steam under considerable pressure is thrown ; 
this acts upon the contained water on the principle of a Giffard's 
injector and hurries it on, so that it is returned into the bath 
travelling at some speed, and of course the water that takes its 
place is drawn out at the same speed. The steam mingling 
with the water in the chamber raises its temperature, and the 
result is that a stream of warmed water is always pouring in 
near one corner of the shallow end of the bath, while an equal 
quantity of cold is always leaving at the opposite end. The 
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temperature is by this simple means gradually and equably 
raised to what is required, and is easily maintained ; and what 
is satisfactory is, that the warmth is found to be uniform all 
over the bath, and that as the water is always in gentle motion 
it keeps remarkably clear. 

A method resembling that of Messrs. Fraser, but carried 
further, is that of Mr. C. H. Rosher. He employs either the 
steam-jet just described, or a pump to effect a circulation of 
the* water in thS bath tank during tne heating process ; but he 
admits the heated water at the bottom of the tank, distributing 
it over the floor of the bath by discs or spreaders. It is claimed 
that this method promotes uniformity of temperature, and rapid 
heating, and prevents steaming from the silrface of the blth 
and loss of heat. 

With this system of heating this engineer combines a second 
improvement, directed to secure economical working of a bath. 
The heaviest expense in working a swimming bath is usually the 
cost of water. It will take about 60,000 gallons of Vater to 
fill a bath 25 ft. by 80 ft. This, at 6d. per 1,000 gallons, a 
usual price, will cost £1 10s. ; and should the bath be refilled 
daily, except Simdays, the expense would be £9 per week for 
water only, in addition to the cost of fuel used in warming the 
incoming water. Mr. Rosher proposes to filter and to aerate 
the water by appropriate machinery placed in a small chamber 
formed for the purpose, and so to render the same supply fit to 
last much longer. Filtration will, it is considered, remove 
the solid impurities, such for example as those which the 
settlement of dust on the surface of the wator occasions. Aeration 
will oxydise, and so neutralise some organic impurity. I believe 
this system has been successful at Woolwich and other places, 
where it has been tried ; and there can be no doubt that a plan 
which will diminish the amount of water used in a bath without 
rendering it less pleasant or less healthy, promises to effect a 
very great economy in working. Other plans for filtration have, 
I believe, been brought forward, but this is the most complete 
that has come under my notice, and the only one which includes 
a provision for constantly recharging the water with air. 

The rest of the swimming bath may be dismissed more briefly. 
There should be a platform not less than four, and better, five to 
six feet in clear width at the sides, and ten feet at the ends, and 
at the deep end a stage should be erected for diving. The 
interior should be bright, but direct sunshine on the bathers is 
undesirable. A bath is best lighted by a series of ample side 
and end windows, but generally there is not room for that, and 
a great skylight has to do diity, which it does very well. 

There should be ample ventilation under the control of the 
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attendant and not of the bathers. Ventilation in a swimming 
bath is a Kttle difficult to maintain without discomfort to the 
bathers, especially when the atmosphere is much colder than the 
air in the bath. A few steam pipes or hot water pipes to warm 
the dressing boxes are of essential service, both to aid in this 
and to keep the place comfortable in cold weather, though it 
must not be forgotten that the large mass of tepid water radiates 
heat into the chamber that contains it. 

There should be near the entrance a small shallow bath 
supplied with hot and cold water and a tepid spray; often called -^^ 
a soap hole ; for bathers who come in from dirty work and desire 
to wash tliemselves clean before plunging into the swimming 
bath. 

A small laundry for towels and bathing dresses should adjoin, 
and can be worked by the same boiler as supplies steam for 
heating water for the swimming bath and the warm baths. It 
will include some tanks, a boiler, a centrifugal wringer, and a 
hot closet ; and my experience, as far as it goes, is that the hot 
closet will be better worked, and with more certainty, if it has 
an independent furnace, and is heated by hot air, than if the 
heat be obtained from a steam coil. 

Turning now to the other part of an establishment of public 
baths, we find a provision of warm baths, similar to that familiar 
appliance for bathing now rarely absent from any good private 
house, the ordinary warm or slipper bath. This name was, I 
believe, given at a time when it was often customary to cover 
over the small end of the bath, so as to produce something not 
at all dissimilar to a brobdignag slipper. We will use the name, . 
as it is distinctive, though not now quite descriptive. It is at 
least better than plunge oath. 

The slipper bath varies between 5 ft. and 5 ft. 9 in. in length, 
and is always wider at the end intended for the shoulders. An 
average bath is about 2 ft. wide at the top where widest, and 
slopes down every way ; and when filled sufficiently for comfort 
will generally be found to contain not less then twenty-five 
gallons of water, and often much more, reaching sometimes to 
fifty gallons. Usually about one half of this quantity will be 
hot water, though this depends on the temperature at which 
the hot water is delivered. 

A great deal of ingenuity has been expended upon improving 
and cheapening slipper baths. The best probably are of earthen- 
ware, enamelled ; copper enamelled is very much used, as are 
iron and zinc. Marble used to be used. At the brine baths at 
Droitwich baths of teak are largely employed, and they are there 
preferred to those of any other material, partly on account of 
their retaining the heat, and partly because they do not feel at 
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all slippery. I am told there is no difficulty in keeping them 
perfectly clean. 

Where it can be afforded every such bath should have an 
independent dressing-room, and it is often of advantage for 
the bath-room* to have two dressing-rooms, one on each side. 
Suitable dimensions are for the bath-room about 10 ft. by 
7 ft. 6 in., and for the dressing-rooms 10 ft. by 6 ft. 6 in. In 
a room of this size the bath should stand clear of walls at either 
side. In cool or cold weather these rooms should be heated, and 
if the dressing-room can have a little fireplace and a small open 
fii*e, it adds to the sense of comfort. A hot closet for keeping 
towels, &c., hot and dry, is a desirable adjunct to any complete 
set of slipper baths. Hot and cold water is, of course, laid on 
to each oath, and the attendant's duty is to fill the bath and 
bring it to a proper temperature. 

Wnen batns for the many are constructed the above pro- 
gramme is too luxurious. One compartment must then do 
dutv as bath-room and dressing-room. The. minimum size for 
such a room is 6 ft. by 5 ft. 6 in., but a little more space is very 
desirable. The bath fittings are usually so arranged as to give 
the control of the hot and cold supply to the attendant, who 
will add more of either from the outside if called. The fioor of 
the bath room should be covered, or partly covered with open 
wood lattice work, to keep the feet of the bathers dry. The 
enclosure of the bath-rooms may be formed of sawn slate or 
even of galvanised and. corrugated iron in wooden framework ; 
and it is important that the cocks and valves should be strong 
and well maae and asbestos packed, as there will be much wear 
and tear. 

In some cases, baths of a shape different from the received 
slipper bath are used for the warm bath. At Buxton, for 
example, a warm bath is a kind of tank lined with marble, and 
with steps leading into it at one side and a kind of bench at 
the other. The patient takes the bath in a sitting position and 
not reclining, and when it is wished, as is sometimes the case, 
that the lower limbs only should be bathed, he sits on one of 
the steps. If he sits on the bench he is immersed nearly to the 
chin. In the same baths, the mineral water which comes up at 
a temperature of 82^ is used in baths which are also small tanks 
or pits, but large enough for the bather to move about in freely 
—say (speaking from memory) 6 ft. by 8 or 9 ft 

As Buxton has been mentioned, perhaps it may be appropriate 
here to say that I have felt that it would extend the scope of 
this paper too far, and carry me away from what is its special 
aim, were I to take up the elaborate and skilfully contrived 
appliances which are to be met with at such places as Bath 
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or Buxton, and at the principal continental resorts, such for 
example as Aix-les-Bains, for administering thermal and other 
waters as curative agents. Still less is it proposed to touch 
upon hydropathy or the appliances employed in water-cure 
establishments. To-day I am endeavouring to direct attention 
to appliances fit for the use of the people, rather than to the 
more costly and special ones designed for the treatment of 
special diseases. 

It must be admitted that while the operation of the Baths and 
Washhouses Act has brought a means of bathing within the 
reach of large numbers of people, it has not gone far enough. 
I believe it has been the experience of the Managers of many of 
these establishments, that they are not frequented to such an 
extent as to make them self supporting ; and it needs no long 
consideration to see that the prices charged, though very 
moderate even if thev reach the maxima fixed by the Act, do 
not place the bath within the reach of every class of working 
people; while the mere fact that these establishments must 
be on a considerable scale, and therefore cannot be very close 
together, removes them from the easy access of some of those 
who would use them if they could. 

Can we bring the bath nearer to the doors of the people, and 
can we give them a cheaper bath than anything accessible at 
present ? 

As to bringing baths nearer to the homes of the people, we 
shall, I am informed, have particulars of what has been done in 
Brighton itself. 

In London and other crowded towns and cities I have no 
doubt that simple, cheap, and accessible bathing establishments, 
formed in crowded neighbourhoods, set up as a rule in existing 
buildings, and adapted to the wants and the purse of the crowd, 
would be popular and largely used ; and my impression is that 
they could be made to pay their expenses, and possibly to yield 
a profit to those who established them. If so, few better 
openings for practical benevolence seem to exist than the 
multiplication of appliances of this sort imder prudent and 
careful direction, and I wish the subject may attract the 
attention of philanthropists. 

Ketuming to the question of cheapening baths, let me remind 
the Congress that a practical attempt to bring a thorough bath 
within the reach of the million — ^that is to say to give a good 
warm bath for a penny — ^was described by Mr. C. C. Walker, of 
Lilleshall, at the Worcester Congress of this Institute. I have 
had an opportunity of visiting Mr. Walker's baths this summer, 
and though I shall not attempt to reproduce his technical de- 
scription, which is already in print in your transax^tions, I wUl. 
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with your permission, briefly describe what I saw. In a 
modest, but perfectly neat, clean, and quiet brick building 
put up for the purpose, I found a range of small bath- 
rooms, each 8 ft. by 4 ft., all opening out of a paved corridor. 
Entering one of these the would-be bather, who is pro- 
bably out of the adjoining foundry, and black with the 
dirty work he carries on there ; or perhaps a still more 
grimy collier, from one of the neighbouring coal-pits, finds a 
capacious inviting-looking circular pan near the grpund at the 
back of his compartment, and two taps, one of cold and one of 
hot water, and a stool, soap, flannel, and brushes, all ready for 
his use. lie is directed, after undressing, to half fill this pan, 
with the warm and cold water laid on, to the warmth that suits 
him, and then to give himself a regular good wash in it. When 
he has soaped, and splashed, and. rubbed to his heart's content, 
he can stand up in the pan, where close above him is a large 
copper rose. Pulling a chain, marked warm, a shower of light 
warm spray gently descends, and streams over his shoulders 
and chest, or head if he likes for it is mild and harmless. 
Another pull enables him to mix cold with the warm, and it is 
recommended to the bather, after thus cooling himself down, to 
finish off with a cold spray. This arrangement, simple, sensible, 
and pleasant, has been found immensely popular among the 
foundry men, and they have admission at a rate that is almost 
nominal. The outside public are admitted to this bath, which 
may be appropriately termed the Walker bath, and described as 
a " soap and spray bath," for a penny, this entitles the bather to 
a towel, but a piece of soap is a halfpenny extra. Mr. Walker 
believes that this penny fully meets the expense of his bath, 
but then there are exceptional circumstances in his favour, both 
as to initial cost and working cost. However that may be, 
there is no doubt that a soap and spray bath of the Walker 
type can be given more cheaply that a slipper bath, especially 
if it can be combined with some other establishment as, for 
example, a swimming bath. The points in its favour are that it 
affords an opportunity for a thorough good cleansing wash ; 
that it consumes much less water than a slipper bath (tne usual 
quantity used being found to be about eight gallons of warm 
water and a smaller amount of cold) ; and that considerably 
more baths can be given in a day. A slipper bath is usually 
detained half-an-hour by each bather, a Walker bath only 
twenty minutes ; so that in a day of, say ten hours, thirty of 
the baths could be given in each bath-room as against twenty 
of the former. 

Persons who manage warm baths, have constantly on the 
women's days, applications from women who bring two or 
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perhaps even three young children, and desire to give them a good 
wash, usually stipulating that they shall have only to pay for 
one bath though they occupy a bath-room a long time. For 
this kind of family bathing, Mr. Walker's bath seems particu- 
larly well adapted. 

It appears to be not too much to hope that these appliances 
may be introduced into the humbler class of private houses, 
where a slipper bath would be rather too elaborate and 
expensive. A bath closet eight feet by four, floored and lined 
with Portland cement could be easily constructed and takes 
very little room, the pan, the spray, and the cistern to supply 
the warm water are simple, and a simple circulation of hot 
water either from the kitchen range or from a small tubular 
boiler and stove for the purpose, is not very costly, and the whole 
would afford the opportunity of a healthy and a pleasant bath in 
many a house of moderate pretentions, which will be occupied 
by artizans or persons a little above the artizan class. 

This perhaps is looking ahead ; at the present moment it may 
interest the Congress to know that an experimental trial is 
about to be made of a few of Mr. Walker's baths in London. 
The Carpenters' Company, which has a large estate at Strat- 
ford, in the East of London, upon which many hundreds of 
working people reside, has erected, mainly for their advantage, 
swimming and warm baths, which have proved a most en- 
couraging success, as they have been through all the temperate 
and warm part of the year largely frequented. To these a few 
baths, as closely copied in every detail from those just described 
as possible, are now being added under my superintendence. 
The apparatus now being put up for us I have every reason 
to hope will work as successfully as in Mr. Walker's own 
establishment. We hope to be able to offer these baths to the 
public at a very low rate; and though as a novelty they may 
at first be distrusted, my belief is that they can hardly fail 
to become liked, for I know of nothing so well adapted to 
the requirements of working men. 

Mr. Walker's plan is not, however, the only one that must 
be brought under your notice, nor do I claim for it that it is 
the best*cheap bath for all classes and under all circumstances. 

In the German barracks a spray bath is adopted which is the 
invention of Mr. David Grove, an engineer, holding a govern- 
ment appointment in Germany. This is minutely described in 
a pamphlet, for a copy of which I am indebted to Mr. Jennings. 
The essential points in this invention are that a large cistern 
is fixed at a level considerably above the floor of the bath-room, 
and simple means are provided for warming the water in this 
cistern and maintaining it at a temperature of 95^- A series 
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of open bathing compartments, each 3 ft. 3 in. wide and 5 ft. 
8 in. high, occupies the middle of a large room. The men 
undress at the sides of the room, and enter the compartments in 
detachments. In each compartment is a spray fed from the 
warm-water cistern, and all are turned on at one time and shut 
off simultaneously. The sprays are oblong, perforated with 
fine holes and fixed slanting, at such a height and at such 
a slope that the jet of spray falls on the neck or shoulders of 
the man standing in the compartment, and not direct on his 
head unless he bends down for the purpose. The spray is 
continued for 3 to 3^ minutes ; and it is stated that with 18 
bathing cells 300 soldiers can be bathed in an hour, and that 
the quantity of water consumed for each man is 15 to 20 quarts. 
The men are required to take soap with them and use it. It is 
claimed that tnis arrangement is well adapted jfor public 
institutions, schools, &c, as well as for army use; and I 
understand that it has been more or less employed in such 
places in Germany. 

Another spray-bath has been of late introduced, and has been 
found successful. It has recently been stated that the late 
Sir Edwin Chadwick advocated something of the sort, and 
that Messrs. Doulton constructed an apparatus ; but the spray 
bath that I now refer to seems to be due to the ingenuity and 
skill of Mr. E. A. Reynolds. 

As I have seen it, the bathing apparatus is contained in a kind 
of cabinet of sawn slate about 2 feet 6 inches square and 7 feet 
high, with glass doors. The bather, on entering this and pulling 
the proper string, finds a nuniber of fine jets of warm water 
directed on him irom the sides, the floor, and from the ceiling. 
He can control the temperature of the jets; and when they 
have played on him for sufficient time, he shuts off the spray 
and withdraws. It will be seen that here, as in the German plan, 
there is no ^wi, and that no soaping will be easily possible, so 
that probably the bath, which is said to be extremely enjoyable, 
will be popular with people whose pursuits do not cover them 
with dirt and dust. One, if not more, of these spray-baths has 
been fixed by Messrs. Marshall and Snelgrove in the house 
where their young men reside, and that is exactly the sort of 
situation for which it will be best adapted. The water consumed 
for one bath is said to be, as a rule, three to four gallons, and 
the bather does not remain long in the compartment. 

It will be manifest that the spray bath pure and simple, is 
pretty sure to be more economical of time and water than the 
soap and spray bath, and there are some situations where this 
economy is of importance and will turn the scale in its favour. 
But for operatives who want a thorough wash, and to have that 
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wash in quiet and comfort, the Walker soap and spray bath 
seems by far the best hitherto introduced, and it will I trust 
meet a real want. 

My intention is not, however, to advocate any one plan, still 
less to assert that the limit of improvement has been yet reached, 
but to point out that the means of putting a good bath within 
the reach of that large section of our community, who can only 
afford to pay the lowest price, are actually at our disposal. 
There are none of our fellow subjects who more need a bath, or 
will be so much benefited by being able to obtain one. If we 
can largely extend to them and otiiers the means of cleanlines, 
we shall promote health, decency, comfort, and self-respect, in 
short, sanitation in its most comprehensive sense. 

It is time to draw these observations to a close. A well 
known proverb says, "Cleanliness is n^xt to Godliness," and I 
hope my hearers will not think that this proverb has so sunk 
into my mind that I have been betrayed into a sermon instead 
of a scientific discourse. Pardon me if this has been the case, 
but agree with me if, in conclusion, I repeat that cleanliness 
is at least akin to godliness ; and, permit me in closing to quote 
a few apposite words from a paper of racy personal recollections 
of the Sage of Chelsea, from the pen of nis friend Emerson, 
who says that : " In the decay and downfall of all religions 
Carlyle thinks that the only religious act which a man now-a- 
days can securely perform is to wash himself well." 



Sir Thomas Cbawfobd (London), in proposing a vote of thanks 
to Professor Smith for his paper, observed that the subject was one 
which was directly connected with the health and welfare of the 
people. With regard to public baths, he called the attention of 
the authorities of Brighton to what appeared to be a want in their 
town. Brighton, he allowed, was well provided with public baths, 
and its sanitary committee was anxious to make them conveniently 
accessible to the public ; but the expense attending one class of baths, 
at least, was prohibitive to certain of its visitors and inhabitants, and 
he thought that the complaint which had been made to him in this 
respect in a letter from a lady was deserving of the sympathy of the 
public. This lady was an invalid, writing from her bed, and she 
wrote that, living as she did — on a small pension — she could not 
afford the expense of the sea-baths which her health demanded ; nor 
was she the only person feeling the want of cheap warm and cold 
sea-water bathing. She suggested that some of the apartments on 
the sea-front might be used for this needed purpose. Whether this 
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could be done or not, he sincerely hoped that Brighton would keep 
before them the example of the Bomans, and that before many years 
elapsed the town would be celebrated as much for the cheapness as 
for the excellence of its baths — the public being able to get either 
warm, tepid, or cold sea-water bathing as they might require. Indeed, 
sea-bathing he held should be one of the main attractions of Brighton. 

Alderman Dr. J. Ewabt (Brighton), in seconding the vote of 
thanks, said that he felt that the paper was one which deserved the 
special attention of the Brighton authorities. Not that Brighton 
had been backward in its private and public bathing arrangements, 
for they had both swimming and slipper baths for the well-to-do 

I)ortion of the community, whilst for the public at large they had two 
arge bathing institutions at very cheap rates. He was happy to say 
that the older of these two bathing places was a very handsomely- 
paying concern, whilst the second, opened two years ago, was so 
rapidly increasing in demand that there could be no doubt that that 
also would shortly prove highly remunerative. With reference to 
the suggestion made by the President of the Congress, he might say 
from recollection that the subject of providing cheap sea-baths for the 
people had more than once been under the consideration of the Baths' 
Committee of the Town Council, and he felt certain that this evident 
demand would be adequately met. Then there was another suggestion 
made by Professor Smith with regard to the provision of swim- 
ming-baths for Brighton ; that subject had entered largely into a 
paper read already by himself to the Congress. He believed thoroughly 
in the need of such an establishment, for it was necessary in all towns 
that the people should be taught to swim, both for their own safety 
and also on sanitary grounds ; indeed, he relied more on this form of 
bathing than on the elaborate but rather effeminate institutions which 
existed in ancient Bome. 

Mr. Chablbs Bosheb (London), in reply to Professor Soger 
Smith's demand for greatly increased facilities for public bathing, 
suggested that the School Boards should take the matter up, and 
build baths in connection with schools, making swimming a compul- 
sory part of the children's physical training, and that baths so 
established should be available for general public use between stated 
hours, on payment of a small fee, which would assist in making them 
self-supporting. 

The Yote of thAnks was carried by acclamation, and Professor 
BoQBB Smith, in reply, remarked that he should be glad if anything 
he had said served as a suggestion for popularising baths either in 
Brighton or elsewhere. 
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On " The Brighton Waterworks/* by Alderman W. H. Hallett, 

F.L.S.y J.P.) D.Li. 

ABSTRACT. 

The Water supply of Brighton is obtained from a depth of 
150 feet below the surface ; the water is pumped into elevated 
reservoirs, varying in heights, for the purposes of convenient 
distribution — so constructed as to be closed against the action 
of light and of atmospheric influences, and containing large 
bulks of 1,000,000 gallons and upwards, the water in them 
constantly changing. 

On the Southdowns, which environ Brighton for an area of 
sixty or seventy square miles, no lakes or rivulets are seen. 
The sub-soil is in general that of the upper chalk formation 
with flints. The two rivers, the Adur, five miles west, and the 
Ouse, eight miles east, which flow through the hills, serve as 
the drainage of the Weald, not of the Downs. 

Explorers in the chalk find fissures through which pass 
rivulets and rills seawards, and below low water mark on the 
seacoast fresh-water springs find their way out. 

Formerly wells were sunk in the chalk formation with an 
uncertainty as to the result, very like that which is still 
experienced by those who dig in the Sand Rock. 

In 1830 an effort was made by a Company to secure a 
systematic supply to the town of Brighton, and their first well 
was sunk in the Lewes Road. The water was raised by steam 
power to a reservoir 220 feet high. The supply being easily 
pumped out, to increase it tunnels were driven in the form of 
a cross, also to serve as a storage to pump against. A boring 
was also tried to a greater depth, but without oeneficial result. 

In 1852, consequent on great complaints of the inadequate 
water supply, a new Company replaced the first, with powers 
to carry out extensive works, and also undertaking to give a 
*' constant" service supply. 

This duty of giving a " constant" supply the Company after- 
wards desired to be relieved of, but were unsuccessful. They 
found that although only 7,000 services were connected with 
their system (hardly half of the then existing houses) that their 
supply was quite inadequate. They sunk a well at Preston, on 
the east side of Miller s Hill, hoping thereby to catch water 
coming from the upper part of the valley of Patcham, but 



144 THB BBI6HT0K WATEBWOBK8. 

without good result. The Patcham water was found to draw 
to the east, and the tunnels at Lewes Eoad being extended to 
their western limit, intercepted some of this supply of the 
Patcham springs. 

The Directors then called in Mr. James Easton, who had 
successfully secured water for the supply of Samsgate, built on 
the chalk formation of the Isle of Thanet. 

Mr. James Easton's method of cutting across the fissures is 
that which is acted on in all the water stations of the Corpo- 
ration. 

He had ascertained and proved that where the stratification 
of the chalk has not been disturbed by upheavals or depressions, 
the fissures, which are the water conduits, are found to be at 
right angle (or thereabouts) with the coast line. 

Each fissure contains a small rivulet, beginning at the super- 
saturation of the chalk, and flowing on and collecting more 
water as it proceeds. 

The sides of the fissures are coloured by infiltrations of 
particles of the upper clays. 

The fissures are seldom more than a few inches wide, generally 
not one inch. Hence there is considerable resistance to the 
passage of the water. At a distance from the outlet, the water 
stands higher and higher in the wells as the distance increases, 
as was shewn by Mr. Edward Easton, C.K (with diagrams) in 
his paper on these waterworks read at the Brighton Health 
Congress in 1881.* 

In an earlier paper, read in August, 1872, at the meeting of 
the British Association in Brighton, Mr. Easton stated that the 
maximum of water in the chalk is generally in the month of 
March, and the minimum in the months of October, November, 
and December. From diagrams of curves then shown by him 
of the varying depths in the wells, the supply appeared to reach 
them in three and a half to four months after rainfall. He 
concluded that the chalk acts as a storage-reservoir in retaining 
the usually heavy rainfalls of the months of October, November, 
December, and January, during which time evaporation is 
least in operation. 

Up to 1865 the whole supply of the Company was drawn 
from the Lewes Road Works, when the Directors began to 
prepare for a new and independent supply to meet a growing 
ancl an expected increasing demand. They then commenced at 
Goldstone Bottom, on the west side of Brighton. 

In his paper (August, 1872), Mr. Easton stated that there 



* Transactions of the Brighton Health Congress, 1881, page 48. 
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were two distinct sources of supply, each sufficient to give a 
maximum supply. That there were three sets of engines, each 
equal to the delivery in twenty-four hours of the then maximum 
demand, and that there wm storage capacity in the reservoirs 
equal to two days* supply. There were then 18,000 services 
connected, of which 5,000 were on the '^Constant" service. 
The tunnels in Lewes Boad were 2,400 feet in length, and 
those at Goldstone were 1,300 feet in length. The town was 
divided into four zones, served from ** Low/^* Middle," " High," 
and "Higher" Beservoirs. 

This answers as a stock-taking account of what the Corpora- 
tion obtained for their purchase on acquiring the control, 
1st July, 1872. 

In 1871 the Corporation gave notice of .their intention to 
apply to Parliament for a Bui to enable them to purchase the 
Waterworks compulsorily. When the Bill was deposited the 
Company's solicitor represented that the Directors would fight 
the "compulsory" clause, but would concur in a clause lor 
purchasing by agreement. 

The terms arrived at were quite as moderate as would then 
have been imposed by a Parliamentary Conmiittee, and were 
satisfactory to all concerned in the isale. 

The Waterworks Committee was appointed in July, 1872, 
and chose Alderman Ireland, Chairman. In June, 1874, an 
outlay of £30,500 was voted at once, involving a new charge 
on income of £1,600 a year. This provided a duplicate engine 
at Goldstone, costing £16,000, a new middle reservoir for the 
west, new mains, and also a liberal sum for driving tunnels. 
The droughts of 1873 and 1874 made this feasible, and by 
November 1st, 1874, great extensions had been made. On 
that day an exceptionally large fissure was opened at the foot 
of the entrance well, driving tne men up hastily, and no further 
work was admissible for several years. 

With the best will to do everything necessary or desirable 
the Corporation would not have succeeded as they have done in 
eighteen years, but for good and energetic advisers. From Mr. 
Edward Easton, C.E. (son of Mr. James Easton, already 
named) they have had such plans submitted from time to time 
as have served to keep every part of the great undertaking well 
up to the marL By their local engineer, Mr. John Baker, 
works of very arduous character have been carefully executed, 
and he has now the entire responsibility for carrying out the 
new pumping-station at Patcham. 

In August^ 1872, the Chairman, Alderman Ireland, informed 
his committee that he had authorised discontinuance of pumping 
at Lewes Boad for a few days, so that all the town supply 
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was worked bv ttie one engine at GoMstone. The object 
was to allow of a visit to the tnnnels by a party of the British 
Association, then meeting in Brighton. Professor Fawcett, 
M.P.9 was amongst those who made the descent. Now, in 1890, 
to enable your members to inspect the tunnels (in the same 
month of August), two engines have worked night and day for 
four or five weeks, and an intermission of two or three hours 
pumping would leave the water over the banks and impassable, 
so that no visit could be made. 

The method hitherto pursued has been to sink the tunnds as 
nearly as can be to sea^evel. It has been long known, however, 
that the chalk-fissures go much lower, as some have been 
plumbeid 150 feet without finding bottom. Mr. Baker, after 
very ertensive workings, is of opinion that, if an opportunity 
offered, there might be intercepted below that level, great 
supplies which are now escaping seaward. That subterranean 
conduits are at woik at lower depths, and most probably finding 
an outlet under the sea, seems to be shown oy the Warren 
School well, which was dug to a depth of 1,285 feet before 
meeting with water — or 700 feet oelow sea-IeveL When 
water was found it rose to about 100 feet above sea-level; 

{mmping for seven hours at the rate of 8,000 gallons per hour, 
owered it 18 feet. Apparently, the som'ce of supply was not 
strong. The water was not from the chalk, but from the 
Lower Green Sand. The nearest Green Sand formation is a 
narrow belt <m the north side of the Southdowns. If that was 
not the source of the Warren well, the next possible source 
would be the Reigate Sands. 

The break-down of machinery, through which the Corpora- 
tion obtained control, naturally kept that subject prominent 
in the minds of the Waterworks Committee, so that they were 
sensitive in any delay in repairs. Not long after they had 
control a delay occurred, and it TV'as at once resolved to have 
as much as possible done locally. The Committee were 
fortunate from the first in having one of its members, Mr. John 
Chester Craven, C.E. (for years Liocomotive Superintendent of 
the London, Brighton, and South Coast Railway Company), 
eminently able to rive engineering counsel, and in 1882 he 
strongly advocated Mr. Baker being allowed, as he himself 
desired, to have works of his own to do repairs. The mechanical 
appliances have been gradually added to, and the Committee 
have every reason to be satisfied with the results of their 
expenditure for plant, now reaching upwards of £2,000. With 
it Mr. Baker turns out every subsidiary part used — pistons, 
buckets, &c., &c. He informs me that, with the plant ne now 
has, he could furnish a 50-H.P. or even a 100-h.p. engine if 
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ordered. Duplicates are always on hand readj to promptly 
replace any part. 

I have referred to Mr. Easton's stock-taking in 1872, and to 
the £30,500 passed by the Council in 1874 to cany out all 
that the Directors of the Company had had under consideration. 
The Corporation paid £350,000 for what they bought, and 
their capital debt is now £500,000. One hundred and fifty 
thousand added in eighteen years (inclusive of the £30,500 
just named), and what is there to show for the new outlay? 
The first step was to devote grounds at Lewes Road Station, 
and build greenhouses at a cost of £1,000 for the head gardener, 
who supplies therefrom all the plants required by the Recreation- 
ground Uommittee. Hi^, middle, and low reservoirs now exist 
on each side of the town, intended to balance each other, so 
that water pumped at one side can transfer to the other, and 
great mains have been re-*arranged and relaid for that purpose. 
The fire-mains have been materially improved in their torce 
everywhere. The constanl^service main is eveiywhere. The 
Corporation have striven energetically to induce its use, and at 
the end of 1889 there were 18,812 constant, against 6,893 
which are still intermittent, oi; 73 per cent, of^" constant" 
service connections. In 1872 there were less than 28 per cent, 
connected. It is hoped that the remainder will come in more 
rapidly under the pressure of c^ood example, but the cost of 
di^n;^ the pipes in a house to be adeq^te for the greater 
pressure from the public reservoirs deters many. The capital 
has increased 33 per cent., and the revenue from £24,000 to 
£42,000, or 75 per cent. There is a gradually-increasing marmn 
of profit notwithstanding so much more is supplied by the 
constant service, and although the Corporation supply water 
for street flushings both in Brighton and Hove (which may be 
counted in millions of gallons in the year) without any charge 
whatever ; while the Uompany never supplied water n)r public 
uses without charges. 

There must also be included in the £150,000, the purchase 
of the West Brighton Waterworks (£15,000), and the 
preparations for a station at Patcham, £10,000. 

Nothing can better demonstrate the superiority of the present 
mode of seeking for water in the chalk than comparison with 
what the Directors of the Company did before the system 
was known. They actually dug in the Patcham Valley for 
water and relinquished their attempt, while the Corporation 
from 1883, and without fear of any failure, deliberately go to 
the same Patcham Valley for their third supply. To the 
works at Goldstone this better state of knowledge is owing, 
and to Mr. Baker's keen appreciation of the state of water 



148 THE BBIGHTON WATBB WOBK8. 

alFairs near Patcham tunnel may be attributed Mr. Easton's 
report in favour of a new station there. 

A visit on the 6th of December, 1884 (after the Healtheries 
Exhibition), of engineers representing great London water 
companies was made to the Goldstone tunnels. Sir Francis 
Bolton and his collea^es of the East London Company left 
them intending to acfept a similar system — 2,000 leet have 
been tunnelled already. 



Mr. Baldwik Lathajc (London) reminded the Section that 
for the last fifteen years be had been carrying on over the chalk 
districts of England observations on underground water. He asked 
if any survey had ever been made of the area which contributed the 
water supply of Brighton ? In many towns the water-works were 
located with very small consideration to their surroundings, and in 
many instances wateivworks had been constructed which had proved 
an absolute failure. At Caterham well after well had been sunk 
without any success whatever in getting an adequate supply of water. 
They had been so sunk on high ground that it was .like endeavouring 
to collect water at the top of a spire. So unsuccessful had their 
previous efforts proved that the Caterham Water Company had had 
to buy up another wateivworks, and now from a lower point in the 
valley they were sending back water to Caterham to be softened and 
distributed. It was important both from a sanitary point of view 
and from the view that the works themselves should be adequate, that 
before undertaking the construction of water-works local authorities 
should have an accurate knowledge of what quantity of water they 
were likely to get from the site selected. He thought that the 
question of water supply was much more important from a public 
health point of view than even drainage works. The fluctuation of 
water was shown in the death rate of children, and the mortality of 
a district might be easily and correctly estimated by taking the deaths 
of children under five years of age, and comparing them with the 
exact fluctuation of underground water. The lower the water the 
higher the death-rate would prove. There had not fortunately been 
any very low water since the periods of 1854, 1864, and 1874 (that 
of 1864 was the lowest), and he thought if they ever got into such a 
low state again it would prove a true test of the value of their several 
water-works. He was sure the Corporation of Brighton were to be 
extremely commended for having seized an opportunity to get absolute 
control of the water supply. It was very unfortunate for any town 
to have two services (intermittent and constant), and he would have 
aU intermittent supplies abolished^ It would prove to their advantage 
to do so, and it would be found to be true economy. Indeed, there 
was nothing to gain but everything to lose by continuing intermittent 
supplies. More water was used in intermittent than in constant 
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services, and it would be a gfeat advance for the constant service to 
become general in Brighton. There was no decrease in a volume of 
chalk by reason of the solvent action of water ; in fact, this action 
was extremely slow, and it was only to the depth of the first fifty 
feet that any change took place. One effect of rain was to saturate 
only the upper layers of chalk, and that was why in chalk water they 
always found a uniform quality. Moreover, the quantity of water 
absorbed by chalk was comparatively small — of rain about one-third 
only going into the chalk. Chalk water had a low temperature, but 
when it was distributed this was different. The temperature supplied 
to the town was the temperature of the ground where the mains were 
laid, and if they took the temperature of water from any drinking 
fountain in Brighton, they would find it very different from that 
found in connection with water in a well, whilst it would be very 
much the same as that taken from a drinking fountain in London. 
To the increase in the temperature of drinking water he attributed 
summer diarrhoea, and if they wished to keep this temperature down 
they must lay their mains at a considerable depth. It was ad- 
vantageous for Brighton to have its reservoirs close to the town, but 
if the water had to pass for a mile or a mile and a half through water 
pipes the temperature was sure to get high. He was much interested 
himself in the question of Brighton water supply, and he felt very 
indebted to Alderman HaUett's valuable paper, for every one of the 
records it contained added greatly to the value of engineering 
literature. 

Mr. B. F. Geaitthah (London) directed his remarks to the addi- 
tional stores of water found below the level of the sea, and gave his 
experience of wells sunk by his father and himself at Littlehampton to 
corroborate Mr. Baker's statement that large quantities of water were 
to be found below the sea-level. It is bea)mmg the custom now, he 
added, not to soften chalk water ; the new waterworks at Croydon 
supplied their water from a chalk well, but did not soften it at sdl. 

Alderman W. H. Hallett (Brighton), in reply, explained that his 
remarks about chalk becoming more porous were taken from a report 
to the Eoyal Commission, whose members, it might be admitted, held 
views which were not accepted now. To his knowledge no complete 
survey of the area which contributed to Brighton water supply had 
been made. He would mention in a general way that it extended as 
far as the Dyke, and that they were overburdened with water, for the 
supply was double what was consumed ; under these circumstances, 
there was no likelihood of Brighton having yet awhile to go below the 
sea-level for its water. 
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affairs near Fatcham tunnel may be attribiit«d Mr. Easton's 
report in favour of a new station there. 

A visit on the 6th of December, 1884 (after the Healtheries 
Exhibition), of engineers representing great London water 
companies was made to the Ooldstone tunnels. Sir Francis 
Bolton and his colleagues of the East London Company left 
them intending to adopt a similar system — 2,000 feet have 
been tunnelled already. 



Mr. Baldwht Latham (London) reminded the Section that 
for the last fifteen years be had been carrying on over the chalk 
districts of England obserrationB on underground water. He asked 
if any surrey had ever been made of the area which contributed the 
water supply of Brighton ? In many towns the water-works were 
located with veiy small consideration to their Burroundings, and in 
many instances water-works had been constructed which had proved 
an absolute &ulure. At Caterbam well after well had been sunk 
without any success whatever in getting an adequate supply of water. 
They had been so sunk on high ground that it was like endeavouring 
to collect water at the top of a spire. Bo unsuccessful bad their 
previous efforte proved tbat the Caterham Water Company had had 
to buy up another water-works, and now from a lower point in the 
valley they were sending back water to Caterham to be softened and 
distributed. It was important both from a sanitary point of view 
and from the view that the works themselves should be adequate, that 
before undertaking the construction of water-works local authorities 
should have an accurate knowledge of what quantity of water they 
were likely to get from the site selected. He thought that the 
question of water supply was much mora important from a public 
health point of view than even drainage works. The fluctuation of 
water was shown in the death rate of childran, and the mortality of 
a district might be easily and correctly estimated by taking the deaths 
of children under five years of age, and comparing tbem with the 
exact fluctuation of underground water. The lower the water the 
higher the deatii-rate would prove. There had not fortunately been 
any very low water since the periods of 1854, 1864, and 1874 (tbat 
of 1864 was the lowest), and he thought if they ever got into such a 
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services, and it would be a gieat advance for the constant service to 
become general in Brighton. There was no decrease in a volume of 
chalk by reason of the solvent action of water ; in fact, this action 
was extremely slow, and it was only to the depth of the first fifty 
feet that any change took place. One effect of rain was to saturate 
only the upper layers of chalk, and that was why in chalk water they 
always found a uniform quality. Moreover, the quantity of water 
absorbed by chalk was comparatively small — of rain about one-third 
only going into the chalk. Chalk water had a low temperature, but 
when it was distributed this was different. The temperature supplied 
to the town was the temperature of the ground where the mains were 
laid, and if they took the temperature of water from any drinking 
fountain in Brighton, they would find it very different from that 
found in connection with water in a well, whilst it would be very 
much the same as that taken from a drinking fountain in London. 
To the increase in the temperature of drinking water he attributed 
summer diarrhoea, and if they wished to keep this temperature down 
they must lay their mains at a considerable depth. It was ad- 
vantageous for Brighton to have its reservoirs close to the town, but 
if the water had to pass for a mile or a mile and a half through water 
pipes the temperature was sure to get high. He was much interested 
himself in the question of Brighton water supply, and he felt very 
indebted to Alderman HaUett's valuable paper, for every one of the 
records it contained added greatly to the value of engineering 
literature. 

Mr. E. F. Qbajsttram. (London) directed his remarks to the addi- 
tional stores of water found below the level of the sea, and gave his 
experience of wells sunk by his father and himself at Littlehampton to 
corroborate Mr. Baker's statement that large quantities of water were 
to be found below the sea-level. It is becoming the custom now, he 
added, not to soften chalk water ; the new waterworks at Croydon 
supplied their water from a chalk well, but did not soften it at aJl. 

Alderman W. H. Hallbtt (Brighton), in reply, explained that his 
remarks about chalk becoming more porous were taken &om a report 
to the Aoyal Commission, whose members, it might be admitted, held 
views which were not accepted now. To his knowledge no complete 
survey of the area which contributed to Brighton water supply had 
been made. He would mention in a general way that it extended as 
far as the Dyke, and that they were overburdened with water, for the 
supply was double what was consumed ; under these circumstances, 
there was no likelihood of Brighton having yet awhile to go below the 
sea-level for its water. 
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affairs near Patcham tunnel may be attributed Mr. Easton's 
report in favour of a new station there. 

A visit on the 6th of December, 1884 (after the Healtheries 
Exhibition), of engineers representing great London water 
companies was made to the Goldstone tunnels. Sir Francis 
Bolton and his coUea^es of the East London Company left 
them intending to a(K>pt a similar system — ^2,000 feet have 
been tunnelled already. 



Mr. BALDwnr Latham (London) reminded the Section that 
for the last fifteen years he had been carrying on over the chalk 
districts of England obseryations on underground water. He asked 
if any survey had ever been made of the area which contributed the 
water supply of Brighton ? Li many towns the water-works were 
located with very small consideration to their surroundings, and in 
many instances water-'works had been constructed which had proved 
an absolute &ilure. At Caterham well after well had been sunk 
without any success whatever in getting an adequate supply of water. 
They had been so sank on high ground that it was .like endeavouring 
to collect water at the top of a spire. So unsuccessful had their 
previous efforts proved that the Caterham Water Company had had 
to buy up another water-works, and now from a lower point in the 
valley they were sending ha/ck water to Caterham to be softened and 
distributed. It was important both from a sanitary point of view 
and from the view that the works themselves should be adequate, that 
before undertaking the construction of water-works local authorities 
should have an accurate knowledge of what quantity of water they 
were likely to get from the site selected. He thought that the 
question of water supply was much more important ^m a public 
health point of view than even drainage works. The fluctuation of 
water was shown in the death rate of children, and the mortality of 
a district might be easily and correctly estimated by taking the deaths 
of children under five years of age, and comparing them with the 
exact fluctuation of underground water. The lower the water the 
higher the death-rate would prove. There had not fortunately been 
any very low water since the periods of 1854, 1864, and 1874 (that 
of 1864 was the lowest), and he thought if they ever got into such a 
low state again it would prove a true test of the value of their several 
water-works. He was sure the Corporation of Brighton were to be 
extremely commended for having seized an opportunity to get absolute 
control of the water supply. It was very unfortunate for any town 
to have two services (intermittent and constant), and he would have 
all intermittent supplies abohshed. It would prove to their advantage 
to do so, and it would be found to be true economy. Indeed, there 
was nothing to gain but everything to lose by continuing intermittent 
supplies. More water was used in intermittent than in constant 
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services, and it would be a gte&t advance for the constant service to 
become general in Brighton. There was no decrease in a volume of 
chalk by reason of the solvent action of water ; in fact, this action 
was extremely slow, and it was only to the depth of the first fifty 
feet that any change took place. One effect of rain was to saturate 
only t^e upper layers of chalk, and that was why in chalk water they 
always found a uniform quality. Moreover, the quantity of water 
absorbed by chalk was comparatively small — of rain about one-third 
only going into the chalk. Chalk water had a low temperature, but 
when it was distributed this was different. The temperature supplied 
to the town was the temperature of the ground where the mains were 
laid, and if they took the temperature of water from any drinking 
fountain in Brighton, they would find it very different from that 
found in connection with water in a well, whilst it would be very 
much the same as that taken from a drinking fountain in London. 
To the increase in the temperature of drinking water he attributed 
summer diarrhoea, and if they wished to keep this temperature down 
they must lay their mains at a considerable depth. It was ad- 
vantageous for Brighton to have its reservoirs close to the town, but 
if the water had to pass for a mile or a mUe and a half through water 
pipes the temperature was sure to get high. He was much interested 
himself in the question of Brighton water supply, and he felt very 
indebted to Alderman Hallett's valuable paper, for every one of the 
records it contained added greatly to the value of engineering 
literature. 

Mr. B. F. GBAJiTTHAM (London) directed his remarks to the addi- 
tional stores of water found below the level of the sea, and gave his 
experience of wells sunk by his father and himself at Littlehampton to 
corroborate Mr. Baker's statement that large quantities of water were 
to be found below the sea-level. It is becoming the custom now, he 
added, not to soften chalk water ; the new waterworks at Croydon 
supplied their water from a chalk well, but did not soften it at idl. 

Alderman W. H. Hallett (Brighton), in reply, explained that his 
remarks about chalk becoming more porous were taken from a report 
to the Aoyal Commission, whose members, it might be admitted, held 
views which were not accepted now. To his knowledge no complete 
survey of the area which contributed to Brighton water supply had 
been made. He would mention in a general way that it extended as 
far as the Dyke, and that they were overburdened with water, for the 
supply was double what was consumed ; under these circumstances, 
there was no likelihood of Brighton having yet awhile to go below the 
sea-level for its water. 
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affairs near Patcham tunnel may be attributed Mr. Easton's 
report in favour of a new station there. 

A visit on the 6th of December, 1884 (after the Healtheries 
Exhibition), of enmneers representing great London water 
companies was made to the Goldstone tunnels. Sir Francis 
Bolton and his coUea^es of the East London Company left 
them intending to a(K>pt a similar system — 2,000 leet have 
been tunnelled already. 



Mr. Balbwht "Latkui (London) reminded the Section that 
for the last fifteen years be had been carrying on over the chalk 
districts of England observations on underground water. He asked 
if any survey had ever been made of the area which contributed the 
water supply of Brighton ? In many towns the water-works were 
located with very small consideration to their surroundings, and in 
many instances water-works had been constructed which had proved 
an absolute fttilure. At Caterham well after well had been sunk 
without any success whatever in getting an adequate supply of water. 
They bad been so sank on high ground that it was .like endeavouring 
to collect water at the top of a spire. So unsuccessful had their 
previous efforts proved that the Caterham Water Company had had 
to buy up another water-works, and now from a lower point in the 
valley they were sending hs/ck water to Caterham to be softened and 
distributed. It was important both &om a sanitary point of view 
and from the view that the works themselves should be adequate, that 
before undertaking the construction of water-works local authorities 
should have an accurate knowledge of what quantity of water they 
were likely to get from the site selected. He thought that the 
question of water supply was much more important from a public 
health point of view than even drainage works. The fluctuation of 
water was shown in the death rate of children, and the mortality of 
a district might be easily and correctly estimated by taking the deaths 
of children under five years of age, and comparing tbem with the 
exact fiuctuation of uuderground water. The lower the water the 
higher the death-rate would prove. There had not fortunately been 
any very low water since the periods of 1854, 1864, and 1874 (that 
of 1864 was the lowest), and he thought if they ever got into such a 
low state again it would prove a true test of the value of their several 
water-works. He was sure the Corporation of Brighton were to be 
extremely commended for having seized an opportunity to get absolute 
control of the water supply. It was very unfortunate for any town 
to have two services (intermittent and constant), and he would have 
all intermittent supplies abolished. It would prove to their advantage 
to do so, and it would be found to be true economy. Indeed, there 
was nothing to gain but everything to lose by continuing intermittent 
supplies. More water was used in intermittent than in constant 
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services, and it would be a gfeat advance for the constant service to 
become general in Brighton. There was no decrease in a volume of 
chalk by reason of the solvent action of water ; in fact, this action 
was extremely slow, and it was only to the depth of the first fifty 
feet that any change took place. One effect of rain was to saturate 
only t^e upper layers of chalk, and that was why in chalk water they 
always found a uniform quality. Moreover, the quantity of water 
absorbed by chalk was comparatively small — of rain about one-third 
only going into the chalk. Chalk water had a low temperature, but 
when it was distributed this was different. The temperature supplied 
to the town was the temperature of the ground where the mains were 
laid, and if they took the temperature of water from any drinking 
fountain in Brighton, they would find it very different from that 
found in connection with water in a well, whilst it would be very 
much the same as that taken from a drinking fountain in London. 
To the increase in the temperature of drinking water he attributed 
summer diarrhoea, and if they wished to keep this temperature down 
they must lay their mains at a considerable depth. It was ad- 
vantageous for Brighton to have its reservoirs close to the town, but 
if the water had to pass for a mile or a mile and a half through water 
pipes the temperature was sure to get high. He was much interested 
himself in the question of Brighton water supply, and he felt very 
indebted to Aiderman Halletfs valuable paper, for every one of the 
records it contained added greatly to the value of engineering 
literature. 

Mr. B. F. Gkasttham (London) directed his remarks to the addi- 
tional stores of water found below the level of the sea, and gave his 
experience of wells sunk by his father and himself at Littlehampton to 
corroborate Mr. Baker's statement that large quantities of water were 
to be found below the sea-level. It is becoming the custom now, he 
added, not to soften chalk water ; the new waterworks at Croydon 
supplied their water from a chalk well, but did not soften it at s^. 

Alderman W. H. Hallbtt (Brighton), in reply, explained that his 
remarks about chalk becoming more porous were taken from a report 
to the Eoyal Commission, whose members, it might be admitted, held 
views which were not accepted now. To his knowledge no complete 
survey of the area which contributed to Brighton water supply had 
been made. He would mention in a general way that it extended as 
far as the Dyke, and that they were overburdened with water, for the 
supply was double what was consumed ; under these circumstances, 
there was no likelihood of Brighton having yet awhile to go below the 
sea-level for its water. 
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affairs near Patcham tunnel may be attributed Mr. Easton*s 
report in favour of a new station there. 

A visit on the 6th of December, 1884 (after the Healtheries 
Exhibition), of enmneers representing great London water 
companies was maae to the Goldstone tunnels. Sir Francis 
Bolton and his colleagues of the East London Company left 
them intending to adopt a similar system — 2,000 feet have 
been tunnelled already. 



Mr. BALBwnr Latham (London) reminded the Section that 
for the last fifteen years he bad been carrying on over the chalk 
districts of EngUnd observations on underground water. He asked 
if any survey had ever been made of the area which contributed the 
water supply of Brighton ? In many towns the water-works were 
located with very small consideration to their surroundings, and in 
many instances wateivworks had been constructed which had proved 
an absolute &ilure. At Caterham well after well had been sunk 
without any success whatever in getting an adequate supply of water. 
They had been so sunk on high ground that it was .like endeavouring 
to collect water at the top of a spire. So unsuccessful had their 
previous efforts proved that the Caterham Water Company had had 
to buy up another water-works, and now from a lower point in the 
valley they were sending back water to Caterham to be softened and 
distributed. It was important both from a sanitary point of view 
and from the view that the works themselves should be adequate, that 
before undertaking the construction of water-works local authorities 
should have an accurate knowledge of what quantity of water they 
were likely to get from the site selected. He thought that the 
question of water supply was much more important from a public 
health point of view than even drainage works. The fluctuation of 
water was shown in the death rate of children, and the mortality of 
a district might be easily and correctly estimated by taking the deaths 
of children under five years of age, and comparing them with the 
exact fluctuation of underground water. The lower the water the 
higher the death-rate would prove. There had not fortunately been 
any very low water since the periods of 1854, 1864, and 1874 (that 
of 1864 was the lowest), and he thought if they ever got into such a 
low state again it would prove a true test of the value of their several 
water-works. He was sure the Corporation of Brighton were to be 
extremely commended for having seized an opportunity to get absolute 
control of the water supply. It was very unfortunate for any town 
to have two services (intermittent and constant), and he would have 
all intermittent supplies abolished. It would prove to their advantage 
to do so, and it would be found to be true economy. Indeed, there 
was nothing to gain but everything to lose by continuing intermittent 
supplies. More water was used in intermittent than in constant 
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services, and it would be a gfeat advance for the constant service to 
become general in Brighton. There was no decrease in a volume of 
chalk by reason of the solvent action of water ; in fact, this action 
was extremely slow, and it was only to the depth of the first fifty 
feet that any change took place. One effect of rain was to saturate 
only the upper layers of chalk, and that was why in chalk water they 
always found a uniform quality. Moreover, the quantity of water 
absorbed by chalk was comparatively small — of rain about one-third 
only going into the chalk. Chalk water had a low temperature, but 
when it was distributed this was different. The temperature supplied 
to the town was the temperature of the ground where the mains were 
laid, and if they took the temperature of water from any drinking 
fountain in Brighton, they would find it very different from that 
found in connection with water in a well, whilst it wodd be very 
much the same as that taken from a drinldng fountain in London. 
To the increase in the temperature of drinking water he attributed 
summer diarrhoea, and if they wished to keep this temperature down 
they must lay their mains at a considerable depth. It was ad- 
vantageous for Brighton to have its reservoirs close to the town, but 
if the water had to pass for a mile or a mile and a half through water 
pipes the temperature was sure to get high. He was much interested 
himself in the question of Brighton water supply, and he felt very 
indebted to Alderman Halletf s valuable paper, for every one of the 
records it contained added greatly to the value of engineering 
literature. 

Mr. B. F. Gbjlsthau (London) directed his remarks to the addi- 
tional stores of water found below the level of the sea, and gave his 
experience of wells sunk by his father and himself at Littlehampton to 
corroborate Mr. Baker's statement that large quantities of water were 
to be found below the sea-level. It is becoming the custom now, he 
added, not to soften chalk water ; the new waterworks at Croydon 
supplied their water from a chalk well, but did not soften it at idl. 

Alderman W. H. Hallett (Brighton), in reply, explained that his 
remarks about chalk becoming more porous were taken firom a report 
to the Eoyal Commission, whose members, it might be admitted, held 
views which were not accepted now. To his knowledge no complete 
survey of the area which contributed to Brighton water supply had 
been made. He would mention in a general way that it extended as 
far as the Dyke, and that they were overburdened with water, for the 
supply was double what was consumed ; under these circumstances, 
there was no likelihood of Brighton having yet awhile to go below the 
sea-level for its water. 



148 THB BBIOHTOK WATBB WOBK8. 

affairs near Patcham tunnel may be attributed Mr. Easton*8 
report in favour of a new station there. 

A visit on the 6th of December, 1884 (after the Healtheries 
Exhibition), of enmneers representing great London water 
companies was made to the Goldstone tunnels. Sir Francis 
Bolton and his colleagues of the East London Company left 
them intending to a(K>pt a similar system — ^2,000 leet have 
been tunnelled already. 



Mr. Baldwin Latham (London) reminded the Section that 
for the last fifteen years he had been carrying on over the chalk 
districts of England observations on underground water. He asked 
if any survey had ever been made of the area which contributed the 
water supply of Brighton ? In many towns the water-works were 
located with very simdl consideration to their surroundings, and in 
many instances water-works had been constructed which had proved 
an absolute &ilure. At Caterham well after weU had been sunk 
without any success whatever in getting an adequate supply of water. 
They had been so sunk on high ground that it was .like endeavouring 
to collect water at the top of a spire. So unsuccessful had their 
previous efforts proved that the Caterham Water Company bad had 
to buy up another water-works, and now from a lower point in the 
valley they were sending baxk water to Caterham to be softened and 
distributed. It was important both from a sanitary point of view 
and from the view that tke works themselves should be adequate, that 
before undertaking the construction of water-works local authorities 
should have an accurate knowledge of what quantity of water they 
were likely to get from the site selected. He thought that the 
question of water supply was much more important from a public 
health point of view than even drainage works. The fluctuation of 
water was shown in the death rate of children, and the mortality of 
a district might be easily and correctly estimated by taking the deaths 
of children under five years of age, and comparing them with the 
exact fluctuation of underground water. The lower the water the 
higher the death-rate would prove. There had not fortunately been 
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services, and it would be a gfeat advance for the constant service to 
become general in Brighton. There was no decrease in a volume of 
chalk by reason of the solvent action of water ; in fact, this action 
was extremely slow, and it was only to the depth of the first fifty 
feet that any change took place. One effect of rain was to saturate 
only the upper layers of chalk, and that was why in chalk water they 
always found a uniform quality. Moreover, the quantity of water 
absorbed by chalk was comparatively small — of rain about one-third 
only going into the chalk. Chalk water had a low temperature, but 
when it was distributed this was different. The temperature supplied 
to the town was the temperature of the ground where the mains were 
laid, and if they took the temperature of water from any drinking 
fountain in Brighton, they would find it very different from that 
found in connection with water in a well, whilst it would be very 
much the same as that taken from a drinking fountain in London. 
To the increase in the temperature of drinking water he attributed 
summer diarrhoea, and if they wished to keep this temperature down 
they must lay their mains at a considerable depth. It was ad- 
vantageous for Brighton to have its reservoirs close to the town, but 
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remarks about chalk becoming more porous were taken from a report 
to the Koyal Commission, whose members, it might be admitted, held 
views which were not accepted now. To his knowledge no complete 
survey of the area which contributed to Brighton water supply had 
been made. He would mention in a general way that it extended as 
far as the Dyke, and that they were overburdened with water, for the 
supply was double what was consumed ; under these circumstances, 
there was no likelihood of Brighton having yet awhile to go below the 
sea-level for its water. 
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On " Water Wofks SegulationSf' by Beg^ald E. Middletox, 

M.Inst.C.£. 

The subject on which I have been asked to write is that of 
Water Works Eegulations with regard to their bearing on 
sanitation. 

I have obtained copies of remilations from some twenty-two 
corporations and companies in about equal proportions. 

Most of the corporations and companies provide their regula- 
tions in the handj form of small pamphlets, which Dear 
throughout a general family likeness ; ancl it is only in a very 
few cases when there is any marked departure from the iTenersu 
form, and thU departure b for the mort part in the dSection 
of omissions. 

I quote the Regulations of the Liverpool Corporation Water 
Works in extenao^ as being, perhaps, as complete and simple as 
any others. 

1.— PenoDS lequirinff a Bupply of water must fill up, sign, and deliyer a 
form of application, to oe obtained at the Water Engineer's Office, and jpay to 
the Treasurer a sum equal to one quarter's water rent, also a deposit (the 
amount of which will be stated when the application is presented), on account 
of any piping or fittings which may have to be furnished or laid for the 
applicants by the Water Committee. 

2.--Such persons must, at their own cost, provide, lay down, and maintain 
all service pipes and fittings which may be required within their premises, 
and one foot of pipe beyond tlie boundary thereof; and in the case of all 

S remises situated outside of the Borough, or of supplies for other than 
omestic purposes within the borough, they must also pay the cost of 
providing, laying, and maintaining the piping and fittings necessary to form 
a connection with the main, which work will be done on their behalf by the 
servants of the Corporation. 

3. — ^The Corporation will publish on their Water Rent Papers, on the Waste 
Water Notices, and in such other manner as they may from time to time 
consider necessary, the names and addresses of such plumbers as they may 
approve of, who undertake to execute work in accordance with the following 
Regulations ; and such plumbers will become responsible to the Corporation 
for the proper execution of all work done by them, and before they are placed 
on the list will sign an agreement accordingly. If they fail to comply with 
the requirements of the Corporation, their names will be struck off the list. 

4. — AH fittings used in connection with a supply of water must be tested 
and stamped by the duly authorised officer before being fixed, and the 
following Fees will be charged : 

Bib and Stop Taps 2d. each. 

Ball Taps 3d. ^ 

Closet ustems with Ball Tape 6d. ^ 

5. — ^A set of standard fittings such as have been hitherto approved is 
exhibited in the Stamping Office ; but the Engineer will give due consider^ 
ation to the claims of any other fitting which may be presented for approval, 
and which, if considered satisfactory by the Committee, will be stamped, the 
sample purchased and placed among and become one of the standard fittings. 
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Before any fitting is withdrawn from among the approved aamples, six 
months' notice will be given to the Maater Plumbers' Association. 

6.— Eyery service pipe hereafter laid or fixed below ground shall be of lead; 
and every joint on every lead pipe, whether below the ground or not, shall be 
of the kind called a plumbing or wiped joint 

7.— All service pipes laid underground must be at least 2 feet 6 inches below 
the surface, and must be brought out through the boundary of the premises 
2 feet 6 inches below the surface of the street or roadway. 

8.— Lead service pipes, for supplying water for domesfic purposes, most be 
of the diameters stated below : — 

For 1 house, not exceeding £20 per annum rateable value, } inch diameter. 
For 1 house, above £20 but not exceed X70, or for 6 houses, not exceeding 

£13 each rateable value, | inch diameter. 

For 1 house, abov^ £70, or 14 houses not exceeding £18 each rateable 

value, i inch diameter. 

9.— No house or block of offices in the same building belonging to the same 

person, shall have connection with the pipes or other fittings of any other 

premises. Where two or more houses of a rateable value exceeding £13 per 

annum each are supplied from one dstem, a leading pipe from the cistern 

must be laid in the Mck passage, and separate branches taken therefrom into 

each house ; and in all eases of blocks or houses, whether under or exceeding 

£13, supplied from one cistern, a by-pass pipe, with stop-cocks, must be 

S laced in such a manner as to lead the water direct from the mains to tha 
ouses during periods of constant service. 

10. — Lead pipes shall be of not less than the following weights per lineal 
yard:— 

PlPBS IN THB UfPBB DI8TBXGT AKD IN THB LOWBB DI8TBICT DT BTTPPLIBD 

FROM A CI8TBBN. 

rin. dia 4} lbs. per yard. I f-in. dia 8 lbs. per yard. 
f» " »f » I 1 II 11 I* H 

l^in. dia 13 lbs. per yard. 

PiPBS IN THB LOWBB DiBTBIOT UNDBB FBBSSUBB FBOM THB HaIN. 

rin. dia 4} lbs. per yard. I f-in. dia. 11 lbs. per yard. 
II .•# „ „ I 1 • „ ...10 „ „ 

l|-in. dia 18 lbs. per yard. 

Any lead pipe of which the end is open so that it cannot remain charged 
with water, may, however, be of the weight given in the following scale :— 

rin. internal dia 3 lbs. per yard, i 1-in. internal dia 71bs. per yard, 
n II ** II II I ■*'4 » » ...•••...* M M 

11. — Pipes of any other metal than lesd shall only be fixed after samples 
thereof have been submitted to and approved by the Water Committee. 

12.— No pipe shall be laid through, in, or into any sough, drain, ash-pit, 
manure-hole, or other place from which in the event of decay or injury to 
such pipe, the water might be liable to become fouled or to escape without 
observation, or without occasioning the necessity for immediate repair. 

In any case in which any such sough, drain, ash-pit, manure-hole, or other 
place as aforesaid, shall be in the unavoidable course of the mpe, such pipe 
shall be passed through an exterior cast-iron pipe, or box of sufficient length 
and strength to afford due protection to the water pipe, and to bring any 
leakage or waste within the means of easy detection. 

13. — No pipe shall be brought above the level of the ground outside any 
building, except for the supply of an outside tap in a yard, in which ckse the 
pipe shall be properlv protected from frost by brickwork, or otherwise, and 
encased in felt, or otner non-conducting material, to the satisfaction of the 
Engineer. 

14.— Every separate service-pipe must be provided with a stopcock and box 
which will be fixed outside the private premises by, and in cases of domestic 
supplies within the Borough at the expense of the Corporation, 
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15.~A tap shall be placed in each house, on the leading pipe from the main, 
in order that water may be drawn for drinking and culinary purposes without 
passing through the dsteni. 

16.— Storage cisterns must be proTided for all domestic supplies. Where 
there is a baui or hot water apparatus, the cistern must hold not less than 50 

gallons for each house. In other cases, not less than 25 gallons for each 
ouse. 

17.— CSstems for the storage of water (not including water closet and urinal 
regulating cisterns) shall, if of wood, be lined with lead of not less than 51b8. 
to the squsre foot. The iron, wood, or slate work shall be strong and well 
put together, and each cistern shall be provided with a ball tap which must 
be securely fixed to tiie side thereof, and it must be in such a position as not 
to become submerged when the cistem is full, and the level of the water at 
such time shall be three inches below the overflow. 

18.— Domestic boilers, water-closets or urinals must in all eases be supplied 
from cisterns. All dstems for the supply of water-closets or urinals shall 
either be on the alternating valve principle, and so constructed as to be capable 
of delivering two ^lons at each flush, which must be discharged withm 15 
seconds, or otherwise so arranged as to produce the same result in an equally 
efficacious manner; but no valve except the ball' cock shall at any time have 
a greater pressure upon it than that due to the head of water in the cistem. 

19. — Overflow pipes of cisterns or other receptacles for storing water shall 
be not less than f-indi internal diameter, and wherever the level of the 
cisterns will admit of it, they will be brought to conspicuous points above 
the ground on the outside of the building oontaininff the cisterns, in such a 
manner as to act as warning pipes, but in no case shall they discharge over 
the ashpit. Where a cistem is too low to admit of this, the overflow pipe 
shall be fixed in such a position as shall be determined, in writing, by tne 
Engineer. 

20.~No pipe for the conveyance of, or in connection with, water supplied 
by the Corpomtion, shall communicate with any cistem or other receptade 
used, or intended to be used, for rain water. 

21.— No cistem for a domestic supply of water shall be built or placed 
under the surface of the ground. 

22.— Every cistem shall be in an accessible position, and made capable ot 
easy inspection. 

&, — Where a cistem is fixed in an exposed position it must be bricked 
around, or otherwise encased and covered, so as to prevent, as far as prac- 
ticable, the action of frost upon the water. 

24.— The paps or basins ot all water-closets, not of the trough kind, must 
be of a semi-circular shape, or of such other form as can be most efficiently 
flashed ; the down pipe from the cistem to the basin of the closet must be of 
not lees than 1^ inches in diameter, except in connection with pan closets, 
where the head of water exceeds 8 feet, when the down pipe may be of 1 
inch diameter. In the case of pan closets, the metal pan shall be capable of 
bes^g a weight of 7 lbs. 

25.— The detail amingements of all trough closets shall be submitted to, 
and approved of, by the Engineer before suSi closets are fixed. 

26. — Every bath must be provided with a well-fitted and perfectly wate> 
tight ground outlet plug, with chain complete, or such outlet tap as shall be 
entirely independent of the inlet 

27.— None out screw-down taps, incapable of being suddenly closed, shall 
be fixed on pipes supplied direct from the main. 

28. — Any standpipe fixed for the use of the occupants of more than one 
house must be fitted with a self-closing apparatus incapable of being suddenly 
shut 

29. — The Corporation will provide and fix all water meters for the supply 

of water for toade purposes, and will also lay the service pipe from the 

boundary of the premises to the inlet of the meter, and fix tne stopcock 

thereon, at the expense of the occupier of the premises. 

SO.— No steam boiler, or any description of closed boiler, will be allowed to 
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be supplied direct from a service pipe; but the supply will be giYen through a 
meter, and a self-acting check valve must in every case be fixed on the pipe, 
BO as to prevent a return of the water. 

31.— Hydrants for fire or other purposes inside premises can only be p>er- 
mitted by the special sanction of the Water CJommittee, for which application 
must be made in every case. 

32.— Before a connection for the supply of water can be made, or before 
any additional fittings can be connected to an existing service pipe, the work 
must be inspected and approved by the proper o£Elcer of the Corporation. 

33. — Printed forms will, upon application, be furnished to plumbers who 
have signed an agreement to conform to the regulations, whicn they will be 
required to fill up and deliver at the Engineer's offices, as notices of fittings 
beinpf ready for inspection, and also of any alterations made in existing 
service pipes or fittings, and such notices must be given before pipes or other 
fittings are covered. 

iNSTBUCnONS TO PlUMBBBS AS TO BbPAIBS OF DbFBCTIYB FITTINGS. 

All existing fittings which are so far defective that they cannot be effeo- 
tnally repaired to tne satisfaction of the Engineer, must be replaced by 
stamped fittings, in all respects in conformity with the preceding regula- 
tions. 

The attention of Plumbers is directed to the following special cases :-•- 

Any single valve regulating cistern, if found to be causing a waste of water 
after having, on a former occasion, been repaired on account of waste, shall, if 
the two periods of waste have occurred within twelve months, be replaced 
by a stamped cistern. 

Common cocks (whether bib-cocks, stop-cocks, levei^handled, or weighted 
cocks) to water-closets when found to be wasting water, or left open through 
carelessness, must be replaced by stamped cisterns. 

Whenever a leakage arises in, or repairs have to be effected to a ball-coc|c, 
in a dstem of which the overflow is connected with a drain or flush pipe, the 
existing overflow must be cut off and brought to the outside, in accordance 
with r^^ation 12. 

Such underground dstems as may cause unseen waste shall, if found to lead 
to waste in any case, be abolished. 

Gbobgb F. Dbacon, 

Municipal Office, Dale Street. Water Engiiuer, 

NOTICB TO PlUMBBBS. 

As there appears to be some misapprehension concerning the operation of 
the B^ulations of the Corporation in regard to BjT-Pass Pipes, Overflow Pipes, 
and Cutema, the following explanations are issued for the guidance of 
Plumbers :— • 

As TO Beoulation No. 9— By-Pass Pipbs. 

In all cases where two or more houses are supplied from one cistern, and 
there is no tap supplied direct from the main, a connection must be made 
between the mlet and outlet pipes, so that during periods of constant service 
the water may flow direct from the main to the inside pipes. This may be 
done in one or two ways : — 

(a) By a pipe joining the inlet to the outlet pipes, and provided with 
stopcocks to enable the water to be turned either into the cistern or 
direct into the outlet pipes without entering the cistern. 
(h) By a pipe joiuing to the outlet of the ball cock, and to the outlet of 
the cistern by means of brass unions ; the union at the outlet to 
have a lock nut. A sketch of this arrangement will be shewn on 
application at this office. Ball cocks specially adapted for the 
purpose will have to be provided, and must, together with the 
unions, be stamped by the Corporation Testing Officer. 

All pipes and taps used in houses where the by-pass arrangement is applied, 
must be of the kind required for direct communication with the main. 
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Afl TO BBGUuiTioir No. 19.— Ovxbflow Pipbs. 

Overflow pipes must not be laid into back yards or on to roofs, but must be 
brought to tne outside of the premises to which they belong, in accordance 
with Bef2;ulation So, 19. 

No departure from this regulation will be allowed without i)ermis8ion being 
given in writing. 

As TO THK FixiNe OF Watbb Glosbt Cistbbns. 

Numerous cases have been reported where water closet cisterns, in new 
houses, have been fixed on single bearers, and the covers have been aUowed 
to rest against the walls of the closets. This arrangement is objectionable. 
The cisterns should be firmly supported, and set in a level position without 
being supported by the walls of the closets. The covers should be screwed on 
when the cisterns are properly fixed, and should be capable of easy removal. 

As TO thb Covsbs of Storage Cistbbnb. 

Reflation No. 22 requires ever^ storage dstem to be " made capable of 
easy mspection." To carry out this regulation the cover of every large dstem 
should have an opening over the ball cock with a lid, fastened with screws, so 
that it may be readily removed to examine the interior of the cistern and ball 
cock without removing the large cover. 

Gbobob F. Dbacon, 

Wateir Engineer. 

It is to be specially noticed that in many cases the authorities 
state that only such plumbers as are certified by them shall be 
employed by the consumers, and I am informed that in one 
case where a plumber had been suspended, he attempted, by 
action at law, to obtain a reversal of his suspension, but that 
this action on his part was successfully resisted. How far this 
procedure is really authoritative I am unable to state. In most 
cases the authorities content themselves with publishing a list 
of plumbers who have signed an agreement with the Corpora- 
tion or Company, by which they bind themselves to adhere to 
the Regulations on pain of having their names struck off from 
the list of authorised plumbers if they neglect to do so ; but in 
these cases the Corporations and Companies do not appear to 
consider that they have any right to insist on the employment of 
the plumbers whose names appear on these lists, and these only. 

It seems most desirable, in the interests of the consumer, as 
well as of the Water Company, that only reliable plumbers 
should be employed, and if the Company has power to make 
regulations as to the supply of water, and to refuse to afford 
such supply unless certain cpnditions are complied with, one of 
these conditions may reasonably be, that only plumbers who 
agree to work in accordance with certain regulations, and who 
will be responsible for the excellence of their work, shall be 
employed ; it does not appear, however, that such exclusive 
employment is insisted on m the majority of cases, though it is 
strongly recommended. 

4. All fittings must be tested and stamped. This is a general, 
but by no means universal requirement; in many cases it ia 
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stipulated that the valves and other apparatus shall be approved 
by the Company ; in some instances no stipulation whatever is 
made on this head. It seems desirable that water fittings should 
be of the best quality, and that each fitting should be stamped 
by the water authority, who should be responsible for its work- 
manship, and for its fitness for its purpose. It would probably 
be more convenient still if each Corporation or Company were 
to supply these fittings at trade prices ; but this practice might 
have a tendency to stereotjrpe designs, and to prevent the intro- 
duction of new and improved patterns. 

5. A set of standard fittings is exhibited in the stamping 
office, and the engineer will examine any other fittings and 
decide whether they may be used or not. 

This seems to be a universal provision when stamping is 
compulsory and is only just. 

In the Glasgow Corporation Water Works Regulations, a 
list of dimensions of taps and fittings is supplied in the 
following form. 

The taps must not be less than of the following weights 
and dimensions : — 



Screw-down Loose-Talve 

Nose- cocks & Stop-cocks 
Diaphragm Nose-cocks and 

Stop-cocks 

Double-valve Nose-cock8.« 
Screw-down Loose-valve 

Tube-cocks 

Diaphragm Tube-cocks . 

Outside diameter of tube 
Underground StopHX)cks- 

Weight 

Length of Cocks 

Ferrules — 

Weight 

No. of threads of screw 

to the inch 

Stop-cock boxes, 8 in. high. 

Weight 



Sub of Taps. 



f-in. 



^in. 



9^ 0Z8. 

11 J „ 



12ioza 
14 „ 



24 



5} ins. 



l-in. 



16^0X8. 

18 „ 

m H 

27 „ 
28i ., 
i\ ins. 



28 lbs. 



J-in. 



21 ozs. 



23 
22f „ 



ft- 



35 



>» 



5|ins. 
8 ozs. 
14 



1-in. 



35 ozs. 
39 



» 



54 ^ 
Gjins. 

14^ ozs. 

11 



All taps must have the maker's name stamped upon them. 

6. All service pipes shall be of lead and every joint shall be 
wiped. 

Liead pipes are required by the majority of companies, and 
in a few cases these are specified to be tinned; in a few 
instances wrought-iron pipes are permitted, and in one or two 
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cast-iron pipes may be used^ but wherever lead pipes are 
required wiped joints must be made. 

7. All service pipes must be laid at least 2 ft. 6 in. below the 
ground. 

This depth varies in different places from 1 ft. 6 in. to 3 ft. 

8. Lead service pipes must be of certain dimensions. In 
this case the smallest pipe permitted is f in.; most of the 
companies do not allow of a smaller diameter for a service pipe 
than ^ in., and specify that where a f in. pipe is used only one 
tap may be placed upon it. 

9. That each house or block of small houses should have its 
own separate supply is an almost universal stipulation and a 
reasonable one. 

10. This regulation provides for the weight per yard of the 
lead pipe used for supply — such weight varies with the pressure 
of water maintained m the mains. Pipes not under pressure 
may be of lighter weight. 

12. Pipes may not be laid through any drain, &c., unless 
provided with an exterior cast-iron casing. This is a universal 
and necessary requirement. 

13. No pipe shall be brought above the level of the ground 
outside any building, unless properly protected from injury and 
frost. 

No exception can be taken to this regulation. 

14. Outside stop-cocks are in this case fixed by the corpora- 
tion. In many cases they are only recommended, and in others 
they must be fixed at the expense of the consumer. 

It is, I should say, desirable that the use of stop-cocks should 
be compulsory, and that they should be fixed by and at the 
expense of the corporation or company. 

15. The supply for drinking and culinary purposes shall be 
drawn direct trom the main. 

It is most desirable that this stipulation should be universal, 
but this can only be done by making constant supply universal. 

16. Storage Cisterns, in the regulations of the Liverpool 
Corporation, where a bath or hot-water apparatus is used, the 
cistern must be capable of containing 50 gallons, in other cases 
25 gallons. In many instances it is provided that cisterns to 
contain a day's supply shall be provided — which is a very in- 
definite term — in others, no provision is made. 

17. Cisterns shall be strong, and if constructed of wood shall 
be lined with lead, weighing at least 5 lbs. to the square foot ; 
the ball valve shall be securely fixed to the cistern, and shall 
not be submerged when the cistern is full, and the level of the 
water at such time shall be 3 ins. below the overflow. 

18. Domestic boilers, water-closets, and urinals must in all 
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cases be supplied from cisterns. Such cisterns shall either be 
on the alternating valve principle, and capable of delivering two 
gallons at each flush in 15 seconds, or otnerwise so arranged as 
to produce the same result ; but no valve except the ball valve 
shall hav6 a greater pressure on it than that due to the head of 
water in the cistern. 

In many of the regulations it is provided that for closets and 
urinals water shall only be drawn from a two gallon cistern, 
whether separate from or attached to the main cistern ; such 
supplementary cistern to be provided with valves, which shall 
not admit water to the cistern at the same time as it flows from 
it. No doubt this arrangement is the best for insuring that 
only two gallons of water shall be used at each flush, but unless 
the inlet to the cistern is of considerable dimensions, which is 
not usually the case, when the closet or urinal is used in auick 
succession on the second using the cistern is not full, ana the 
closet or urinal is not sufficiently flushed. 

19. Overflows from cisterns shall act only as warning pipes, 
they shall not discharge over any ash-pit. This provision 

Erecludes the use of a standing waste, or other arrangement 
y which the cistern may be readily emptied and cleaned, and 
it is preferable that a ground valve should be permitted in the 
bottom of the cistern, m order that it may be easily cleaned out, 
such ground valve to conmiimicate with a rainwater head, and 
thence, but indirectly, with a gully. 

20. No water pipe shall communicate with a rain-water 
cbtem. 

This regulation requires no comment. 

21. No cistern for domestic purposes shall be placed below 
the surface of the ground. 

This is a general specification. 

22. Every cistern shall be in an accessible position, and made 
capable of easy inspection. 

As here specified, this requirement can be .met with f acilitv, 
but when it is stated that every cistern must be securely 
covered, and must be easy of inspection, some explanation is 
necessary, and this is given in one or two cases, and the 
requirement is stated to mean that a good cover must be fitted 
to every cistern, and a small door provided in it by which 
access can be obtained to the ball cock. It must be obvious 
that such an arrangement as this makes it exceedingly difficult 
to clean the cistern, or to see if it requires cleaning. 

23. Cisterns must be protected from frost. 

24. The pans or basins of water-closets must be of a specified 
form; the flushing pipe, except in the case of pan closets 
provided with cisterns having a fall of at least 8 ft., must be 
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1^ in. in diameter; in the latter case thej may be 1 in. in 
diameter, and in pan closets ihe pan must be able to sustain a 
weight of 7 lbs. 

If closets are amongst the standard fittings which must be 
approved, as they certainly should be, this and the following 
clause, so far as closets are concerned, are useless ; and u 
closets must be approved, any r^ulations with regard to pan 
closets might be omitted, as they ought not to be passed by any 
engineer, 

l5. Trough closets to be approved by the engineer. 

26. Every bath shall be provided with a water-tight plug or 
Talve unconnected with the inlet valve. 

This clause is meagre and does not compare well with the 
requirements of many other {daces where it is specified that the 
inlets shall be above the highest water level in the bath, and 
that there shall be no overflow other than such as will act as a 
warning of waste. 

27. None but screw-down or slow-closing taps shall be fixed 
on the main or pipes connected directly with it. 

28. Any stand pipe used by more than one house must be 
provided with self-closing apparatus, incapable of being suddenly 
shut. This appears to oe necessary in the case of any stand 
pipe, whether used by one or more houses. 

— The remaining dauses, Nos. 29 to 33, and the instructions to 
plumbers with regard to defective pipes and fittings, do not 
call for any remark, they appear to be common sense and 
reasonable requirements, thougn, considering the powers claimed, 
it might be expected that only water-closets of approved pattern 
would be permitted, and that direct connection between cisterns 
used for domestic supply and closets would be condemned. 

The second instance of a series of regulations which has been 
taken to illustrate this paper, is that of the Chelsea Water Co., 
and forms a great contrast to the above. In the regulations of 
the Liverpool corporation there are thirty-three clauses besides 
instructions to plumbers with regard to defective fittings and 
explanatory notes, whereas in those of the Chelsea Water Co. 
there are only seven clauses, lettered from A to G, and 
corresponding generally with Nos. 17, 18, 19, 20, 21, and 26, 
and may be shortly summarised as follows ;^- 

A. Every cistern shall be water-tight. Separate cisterns for 
baths, closets, and hot-water apparatus, are recommended. 

B. Underground cisterns and wooden cisterns without metellic 
lining are not permitted. 

C. Each cistern must be provided with a ball-valve, securely 
fixed te the side of the cistern, the highest level of water not 
to submerge the ball, and te be 2 ins. below the warning pipe. 
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D. No waste pipes are permitted other than warning pipes, 
which must not be connected with any drain. 

E. Taps to be of the best screw-down kind, and in accordance 
with sample. 

F. Water-closets and nrinals must be supplied only through 
a cistern or service-box, or other approved waste-preventing 
apparatus. Stool-cocks and T taps are prohibited, and there 
shall be no direct connection between any closet and the 
Company's pipes. 

G. The inlet of a bath must be distinct from the outlet, and 
it must be placed above the hi^est water-level in the bath. 
Every outlet shall be provided with a water-tight plug or valve. 
No bath shall have any overflow other than a warning pipe. 

Where the regulations are full and e:qplicit, although they 
are primarily directed to prevent waste of the Companies' 
water, yet they also act fairly, though not completely, as safe- 
guards to the consumer from a sanitary point of view. This 
cannot however be said of the short and incomplete regulations 
— ^they are directed almost entirely against waste of water. 

I may suggest that it would be advantageous if all regula- 
tions could be assimilated, with such slight modifications only 
as are necessitated by local requirements. 

I append certain regulations of the Manchester Corporation 
Water Works which are worthy of consideration. Eegulation 
No. 15, by which urinals may be flushed direct from the service 
pipe if a self-closing tap be used^ does not appear to be judicious. 

4. On and after tbe flnt of Januaiy, 1879, all Stop Cooks to be fixed on 
service pipes most be of larger diamBter than tuck pipes:— for instance, # 
inch pipes must have i inch (Stop Cocks; ^ inch pipes, | inch Stop Cocks ; f 
inch pines, 1 inch Stop Cocks ; and 1 inch pipes, 1^ inch Stop Cocks. 

13. r^o Tap for domestic purposes in DwelliDg-Houses, or for drinking 
purposes in Warehouses, will be allowed to be supplied from a Cistern, but in 
all such cases Drawing-OfP Taps must be fixed on the Service Pipe before it 
enters the Cistern ; Baths, Water Closets, Urinals, and Wash Basms only are 
allowed to be supplied from a Cistern. 

16. Urinals may either be supplied by a Self-closing Tap» of improved 
description, from the Service Pipe before it reaches the Cistern, or by a 
Urinal Cistern of approved pattern. 

27. The Waterworks' Committee will provide and fix all Water Meters, 
and will also lay the Service Pipes from the boundary of the premises to the 
inlet of the Meters and fix the Stop Cocks thereon, at the expense of the 
occupier of the premises, and such inlet Pipe and Stop Tap must not be 
interfered with by Authorized Plumbers or any other persons, without the 
sanction of Superintendent or other authorized Officer of the Waterworks' 
Committee. 

SO. Information from Authorized Plumbers, or other parties, as to any 
infringements of the preceding instructions will receive the immediate 
attention of the Committee. 

31. Authorized Plumbers will be struck off the Lists if found lending 
their names to unauthorized persons. 

34. All Taps (with the exception of those specially allowed as per Regula- 
tions Noe. 9 and 15) must be on tke screw-down principle, with loose valves 
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and stuffing boxes ; the diameter of all orifloee in the seats on which the 
yalyes work in the Tap$ to be the same size as the Taps themselyes ; and all 
Taije must be capable of resisting a pressure of 300 lbs. to the square inch, to 
which they will be subjected in testmg. 

35. The Bib and Stop Taps must be of the following ayerage weights, 
yiz.: — 

1 inch 32^ ounces. 

I „ 21 



I : ;;:;::::::;;:: 

Double Valye Bib Taps- 
inch ....; 221 ounces. 



'11 " 



»t • • • <*"! fi 

104 M 

86. Ball Taps must be of the best quality, and the diameter of the Tap and 
Ball as under : — 

1 inch diameter of Tap, not less than 6 inches diameter of BalL 

» »t 'a M 

37. The Rods or Spindles from the Balls to the Taps must not be less than 
the following lengths : — 

1 inch diameter of Tap 13 inches long. 

11 „ 

11 H 

38. The Strength of such Bods must not be less than as follows : — 

End next the Tap, End next the BaB. 

1 inch it by A inch U ^y ^ li><^ 

n Hby^T , ditto. 

A .. H by A inch. 

„ ditto. 

The Bods or Spindles referred to aboye may be of the following strength, 
in lieu of those stated, viz., ^ by ^ inch. 

39. Such Taps without Balls or Spindles must not be less than the 
following weights : — 

1 inch 22^ ounces. 



9t TT ;'j »» 

» HbyA 



f 



W lira „ 




f» • • • '« ff 

Febbulb Taps fob Baths. 

40. The weight required in future by the Waterworks' Committee for the 
aboye Taps without the handle will be 20 ounces, and no Taps of this nature 
will be passed and Stamped of lighter weight 

SpBCIFICATION 70B DOUBLB VALyB CiSTBBNS, AKD YABIOUS PABT8 

THBBEOF. 

(Referred to in Regulation 17.) 

1. The 73 X and 73 n t Cisterns to giye two gallons of water each flush, 
and to be so constructed as to contain two gallons two inches below the 
oyerflow or tell-tale pipe. 

2. The Valves to be of lead with brass lining, and brass faces for the 
Indiarubber Washer. 

3. The Valves in 73 x and Small Valves in 73 n t Cisterns to weigh not 
less than 2 lbs. each, and the Large Valves in 73 N t to weigh not less than 
3^ lbs. each. 

4. The Valve Rods to be of Brass, and not less than /f in« in thickness. 
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and to have a strong brase nut screwed and riveted on to the bottom, a loose 
brass washer to be placed above the nut in order to take the wear which 
arises through the ViUve being suddenly and repeatedly lifted. 

5. The Indiarubber Washer to be of the best quality, and not less than 
f in. thick. 

6. The Valve Seats inside Cisterns to be of brass, and fastened down by a 
strong lock nut and union. The bearing on the bottom of the Cistern to be 
not less than i in. 

7. The bearing of the Valve Bods to be of brass, and the female bearing of 
Cistern Levers to be bushed with brass 1 in. in thickness. 

8. The Cisterns to measure 18 in. in length, inside measure, so as to allow 
the rod of the Ball Tap to be of the proper length. • 

9. The Indiarubber Buffers to be fixed on the top of the Cisterns instead 
of being at the underside of the lever. 

10. The Trapping Box of 73 n t Cisterns to be supplied through 2} in. 
orifice with a proper Valve not less than 3 in. in diameter. 

11. The fall or outlet pipe of both 73 x and 73 n t Cisterns to be not less 
than 1^ in. internal diameter. The pipe in trapping box to be of brass, and 
to be directly under the outlet valve. 

12. The 73 N T Cisterns, Valves and Lever inclusive, to weigh not less than 
85 lbs. each, without cover. 

13. The 73 x Cisterns, Valves and Lever inclusive, to weigh not less than 
65 lbs. each, without cover. 

14. Cisterns will only be approved that are constructed in accordance with 
the foregoing specification. 

15. A sample Cistern in accordance with this specification may be seen, at 
the Waterworks' Testing and Stamping Office, Town Hall, Manchester. 

SfBCIVICATION for STPHON CI8TKBN8 FOB WATBB ClOSBTS. 

1. The Cisterns are not to discharge more than two gallons of water at 
one flush, whether the pull be quick or slow. 

2. The discharge pipe, or under side of the syphon bend pipe, must not be 
less than i inch above the side of the Cistern, so that in case of leakage from 
the Ball Tap, while the Cistern is not in action, the water shall overflow the 
side of the Cistern and not go down the discharge pipe, but this must not in 
any way interfere with the existing Begulatlons as to overflow pipes. There 
must be no connection with the Cistern and discharge pipe other than the 
syphon, which must be capable of being brought into action when the water 
level is at least one inch below the overflow pipe. 

3. All working parts liable to corrosion must be nuide of, or faced with, 
Oun Metal, or other approved material not liable to corrode, and should the 
svphon or part of it be of Iron it must be of such weight and dimensions as 
shall in no way lessen the effective working of the Cistern in case of corrosion 
taking place. 

4. No Cistern with piston or other action requiring a quick or sudden pull 
to start the s.vphon will be allowed, nor any Cistern that is not capable of 
being brought into action with a gentle pull or drop of the lever. 

5. No Cistern will be approved where there is any decrease in the force of 
the flush during the discharge of the quantity of water allowed, or which by 
manipulation of the pull or lever or any contrivance allows a constant flow 
of water to the closet. 

6. All appliances for the discharge of water must be of the simplest kind 
and not liable easily to get out of order, and be such as can be readily 
repaired ; they must also work with little noise or jar. 

7. Iron Syphon Cisterns must have round comers, inside and outside, as a 
protection against frost. 

8. Such Cisterns must be made of the following strength, viz. :~to gauge 
i inch at the top tapering to ^ inch at the bottom, 

9. All Cisterns must be 18 inches in length. 
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Mr. BoGBBS FiBLB (London) drew attention to the two-gallon 
system of flushing water-closets. He admitted that it was quite 
possible for two ^dlons of water to be sufficient for this purpose, 
but though the cisterns were of the two-gallon measure they very 
seldom got the full two gallons of water from them. The sanitary 
object desired to be gained was this, not merely that there should be 
sufficient water to flush out what there was in the closet, but that 
there should be sufficient to carry it away from the house. Possibly, 
as he had said, they could manage with two gallons for this purpose, 
but generally they wanted more ; but with a hard and fast rule like 
this, confining the cistern to the two gallons, what were they to do ? 
To be sure they had no desire to waste water, but did the two-gallon 
cistern prevent a waste? He held that it did not, for a careful 
person finding the first flush insufficient would wait until the cistern 
was re-filled, and then flush again. So that really they were not 
saying water by this system. In Scotland it was the rule for cisterns 
to hold four gallons, and it seemed to him very necessary that it 
should be urged on authorities to provide a larger quantity of water, 
for the point was a very vital one. There were certain closets for 
which a small quantity was perfectly inadequate. He did not know 
what regulation prevailed in Brighton in this respect, but if the 
Corporation confined their cisterns to two gallons he earnestly m^ied 
them to alter the system. Another thing he held was that water 
pipes should on no account be allowed to pass through drains, 
frothing was more dangerous. Then with regard to the opinion that 
had been expressed about pan closets. He quite agreed with it, and 
he thought if the authorities of Brighton and Hove resolutely set 
their faoos against their use they would very soon get rid of them. 

The Pbbsident of the section asked Mr. Field if, as a sanitarian of 
great experience, he quite agreed with the legislation that only 
allowed lead pipes to be used in connection with the water supply in 
houses ? 

To which Mr. Field replied that he did not, as water in some cases 
very seriously afiects lead. It was much better in such cases to use 
iron. 

Mr. Wh. Whttb (London) also considered it very injudicious to 
enforce the use of lead pipes in all cases, and more especially in those 
oases where there was not a constant flow of water through the pipes. 
He had known two miles of lead pipe kept perfectly free for many 
years with soft water flowing through them, but then the pipe was 
not stopped up at its ends at all. Its purpose was to keep the cisterns 
in a small village filled with water, and he was asked his opinion 
about it at the time — nearly twenty years ago — and he believed the 
pipe was still in perfect use. He was glad that Mr. Field had called 
attention to the sanitary defect--chiefly enuinating from water com- 
panies — which limited the flushing of a closet to two gallons. He 
thought that a full two and a half gallons should be the minimum 
quantity, and he rather thought that not less than three gallons 
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should be allowed with option to the management of the cistern. 
Many people had a great difficulty in keeping their cistems clean* If 
the cistern had not a cover it was very liable to collect dust. 

Mr. Wbat (Brighton) explained that the regulation in Brighton 
was that their water supply should be such as was satisfactory to 
their Borough Surveyor. Their cisterns held never less than two 
gallons, and as a matter of fact three or four-gallon cisterns were 
often adopted. With reference to pan closets they did not allow 
them to be put into new buildings, and when it was brought to the 
notice of the Sanitary Committee that any of those in use were in a 
bad state they had them taken out. It would be understood, he 
thought, that in some cases they had to use powers of persuasion in 
the attainment of this end in preference to going about the matter 
peremptorily. He thought if The Sanitary Institute were to come to 
Brighton again in a few years' time they would be able to see that 
all their sanitary details and principles were as near perfection as 
possible. 

Mr. Baldwin Lathak (London) agreed with Mr. Field about 
the desirability of having larger cisterns, and he explained that the 
two-gallon system was due to an Act of Parliament framed with 
reference to the metropolis. The Board of Trade had had the power 
to make the regulation, which, he stated, had been arrived at after 
considerable investigation and enquiry in very many tovnis. It 
was quite clear to him that, having regard to the great length of 
main drains, it was very desirable indeed that the quantity of water 
should be sufficient completely to carry away aU matters which 
accumulated. With regard to leaden pipes, they were in some 
cases very injurious, and especially had they proved so in Yorkshire, 
where they had had a great deal of trouble from the poisonous 
character of certain of the waters. It was somewhat curious that 
this poisonous character was not always the same. For some years 
they would have lead poisoning taking place, whilst in other periods 
it would not occur at all. When the Board of Health started 
they had an idea that everything should be in iron. Croydon was 
one of the towns which had its water service entirely in iron, and 
the result was that when the pipes were laid under the ground 
level they would in a very short time — a fortnight in some cases — 
be eaten through so as to leak. At the time it gave them great 
trouble and anxiety to know if they could substitute lead for iron. 
At last all the iron pipes were taken up and lead ones put in 
their place. This evil oi subterranean leakage was most dangerous. 
In one case where the pipes went under a slaughter house there was a 
leakage and the whole of the neighbourhood could draw nothing from 
their taps but blood and water, the soakage and washage from the 
slaughter house having been drawn into the pipe and polluted the 
whole of the water supply. When lead was used, only those towns 
like Brighton and Croydon which had a chalk water supply, were 
entirely free from the danger of lead poisoning. Indeed, bn was of 
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opinion that cbalk supplies would probably be found the ultimate 
remedj for the injurious effects of both iron and lead. The water 
of the Bagshot sand was equally liable to affect lead, and in that 
case of course some other means would have to be taken and other 
materials substituted. Above ground there could be no objection to 
using iron in many cases, nor was it now insisted that all joints in 
pipes should be plumbers' joints. In fact it was much cheaper and 
equally if not more advantageous to use cone joints. It was essential 
that some regulation should be adopted to prevent contamination 
with sewage and foul matters, and one step in attaining that end 
would be gained by abandoning intermittent supplies. 



On " Brighton as a Health Resort.^* A short review of the 
varums Works executed from the year 1858 to the year 1890, 
by the Engineer and Surveyor's Department of the Corpora^ 
tian of Brighton acting by tlie Council as the Urban Sanitary 
Authority for the Borough. By Franois J. G. Mat, 
AssocM.InstC.£.| Borough Engineer and Stmreyor. 

Brighton, a ^' Health Besort," is the title of this paper, and 
my object is to show, from an Engineer's point of view, how 
the town is by nature pre-eminently qualifiea to hold that title ; 
this position has been duly recognised by saccessive genera- 
tions of the inhabitants, of which each has done its best, 
according to the knowledge of its respective age, to promote 
the health, comfort and pleasure of its visitors, and at tne same 
time to farther the best interests of the town ; but it is my 
intention to refer more particularly to the improvements 
achieved during the last thirty years, that being the period 
which has been devoted more especially to the study and 

Sractice of the laws of sanitation in relation to the person, the 
welling, and the town. During this period the Corporation of 
Brighton has continually persevered with indomitable courage 
to keep well to the front in all sanitary and useful measures, 
spending liberally yet wisely, sparing no expense to preserve 
and improve the natural beauties and advantages of the place, 
and making a profitable use of the rapid strides in the know- 
ledge of sanitary science generally. From the year 1858 to 
the end of the year 1889 my respected predecessor, Mr. Philip 
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0. Lockwood, MJiistCE., was Engineer and Surveyor. He 
most ably and wisely advised and assisted the Corporation in 
all their deliberations, and afterwards devised and carried out 
their great works in the most scientific and faithful manner. 
This unbroken length of service of the Engineer and Sur- 
veyor, in my opinion, contributed in no small degree to secure 
the general success of the various improvement schemes that 
have from time to time been promoted — one master mind 
having arranged the whole work, whereby the proverbial 
spoiling of the broth by the meddling of too many cooks has 
been avoided. With this short introduction, I now proceed to 
the matter of the paper. 

The situation of Brighton is in 50° 55' N. latitude, and about 
3' W. longitude on the eastern side of a shallow bay of the 
south coast; the centre of the town is in a valley, sheltered 
from the piercing north and east winds by the Sussex Downs, 
and facing nearly due west, which renders it a most desirable 
residence during the inclement weather so prevalent in our 
climate from September to the end of April, or even later. 
For this reason it is indeed a " health " resort to all those persons 
whose constitutions suffer from the severity of winter weather, 
and who can afford to choose their own residences, or have the 
opportunity of occasionally enjoying a change of air. 

The soil is also very favourable from the ** health " point of 
view. That to the east, north, and north-west is principally a 
thick sub-stratimi of chalk, covered with a thin layer of earth. 
The subsoil of the centre is marl and shingle, while to the 
westward there are large beds of clay of a very irregular 
character. The surface of the land is very undulating, and the 
town therefore presents a succession of hills and valleys in every 
direction, as may be understood by studying the levels marked 
on the contour map. This gives rise to the opinion often 
expressed, that Brighton in respect to temperature, and the 
sensation of cold, oners a great variety of climate according as 
the situations are more or less elevated, sheltered, or exposed. 
I would here remark that, when the wind is in the north or 
east, the Madeira Road under the East Cliff offers to the 
invalid a climate suggestive of the air of the island from 
whence its name is derived. 

While the sea, Ti^ith its fishing, boating, and bathing facilities, 
is one of the great attractions of Brighton, it has also been its 
greatest foe. Lying in such a situation as to be open to the 
fury of the violent south-west and westerly gales, Brighton has 
from time immemorial suffered seriously from the encroach- 
ments of the sea. Although these inroads have been very 
extensive, it appears that the skill of the engineer to combat 
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with them was not enlisted tiU after the storm in the year 
1713, when the first timber groynes were built westward from 
the Old Steine. Those eastward as far as Black Rock are of 
more modem construction, commencing about the year 1819, * 
the sea at that date making rapid inroads upon the whole of 
the cliffs of the Marine Parade. The money required for these 
sea defences was raised by means of a coal duty of 2s. 6d. per 
ton on all coals brought into the town, under the Brighton 
Town Act of 1810, but these dues ceased on September 1 3th, 
1887. After the construction of these groynes, the building of 
a sea wall was easily accomplished. The first portion formed 
was that between West Street and Middle Street, and was 
opened by King George IV. in the year 1821. The fine old sea 
wall along the Marine Parade, which is built of lime concrete 
(at that date quite a novelty), the work of Mr. W. Lambert, 
was completed in the year 1835, at a cost of upwards of 
£100,000. The wall, one mile and one quarter in length, is in 
many places sixty feet high, twenty-three feet thick at its base, 
and batters on an average four inches to the foot on the face. 
After this great work was completed, no other work of import- 
ance was undertaken till after the year 1858 (the period of 
which I am going to write more in detail). The government 
of the town, nearly up to this period, was by a body of Commis- 
sioners, of whom the High (Nonstable was chief ; but in the 
year 1854 the town was incorporated, and after this date a 
greater degree of energy and prosperity set in. In the year 
1858 Mr. Lockwood was appointed Borough Surveyor. On 
his retirement, in the year 1889, he was appointed Clonsulting 
Engineer to the Corporation, and in that capacity has superin- 
tended the more recent addition on the Madeira Koad. 

The system of groyning, adopted by Mr. Lockwood since the 
year 1858, has resulted in the reclamation of twenty-three 
acres of land from the sea, which has enabled the Corporation 
to increase the width of the carriage-ways and esplanades on 
the front to their present noble proportions, besides securing 
the splendid stretch of beach now to be seen. 

The Esplanade on the King's Road has been widened three 
times. The Corporation has thus secured to the town a noble 
sea-front, nearly three miles in length, with a carriage-way on 
the top of the cliff of an average width of 53 feet, witn an 
Esplanade and Parade about 40 feet wide ; while under the 
cliff there is an Esplanade from the Western boundary to the 
Albion Groyne, opposite the Aquarium, about 20 feet in width, 
and eastwards therefrom a carriage-way, with a foot-path known 
as the Madeira Road, from the Aquarium to a point opposite 
Sussex Square, near which place a junction is formed with the 
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upper road by means of an inclined road, of a total width of 
60 feet 

The widening of the sea-front has been effected by forming 
arches to carry the roadways, and these arches form pleasant 
retreats or lounges, having a good view of the sea, and are 
much enjoyed and sought after by both residents and visitors. 
This is a very novel feature, and well worth a visit ; some of 
the arches are fitted up in a most luxurious style. 

In the month of May this year a further improvement was 
effected in the Madeira Eoad. It comprises a commodious 
Shelter Hall, embracing every convenience one can reasonably 
desire, with a covered walk 1250 feet in length, of which the 
roof forms a terrace promenade, which may be approached by 
the elegant lift, which enables persons or invalids in bath chairs 
to ascend or descend from the Marine Parade on the cliff to the 
Madeira Road below, without the fatigue formerly experienced 
by climbing the long flight of steps. This improvement cost 
the Corporation upwards of £l5fiO0. 

The whole of the splendid sea-front promenade from East 
to West is brilliantly lighted at night by 180 Suggs' lamps, 
burning 30 cubic feet of gas per hour each. 

From the year 1860 upwards of £2,000 also has been spent 
in providing seats for the comfort of the people on the front. 
Shelter from the weather, rest for the weary and the invalid, 
has been provided in abundance, together with every con- 
venience and sanitary arrangement to promote their cleanliness, 
health, and comfort while taking exercise and enjoying the sea 
breezes to recuperate their strength of mind and body. With 
a view to prevent pollution of the air, special attention is given 
to the cleansing oi the carriage ways and cab-stands on the sea- 
front and in the principal streets. In addition to the ordinary 
methods of scavenging, a system of street orderlies has been 
adopted, by which means the horse droppings, and everything 
of a like objectionable character, is removed from the surface 
of the roadway as quickly as possible. The cab-stands (about 
three miles in length) are all formed of cement concrete, and 
are kept in a cleanly condition by frequent and copious washings. 
The pavements are frequently and regularly swept, and ^e 
sea-beach is kept in gooa condition by the daily removal of all 
sea-weed, decaying matter, and refuse of all kinds likely to be 
detrimental to health, or offensive to sight or smell. Nearly 
£4,000 has been spent in the formation of paved cab-stands on 
the front during the same period. 

This long list of improvements on the front, exclusive of 
groynes or sea-walls, has cost the total sum of nearly £75,000 
{as per table at end) ; but there has also been an infinite 
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number of minor improvements within the Borough which it is 
impossible to mention within the scope of this paper, and of 
which the total would represent a still further large sum. I 
have therefore confined my remarks to the improvements on 
the sea-front. These grand works are protected from further 
inroads of the sea by six concrete groynes and fifteen timber 
groynes, constructed between the years 1862 and 1888, at a 
total cost of over £75,000, of which the details will be found 
among the tables at the end of this paper. 

The street improvements are far too numerous and varied to 
be named separately, but some idea of their mamiitude may be 
realized from the fact that upwards of £30,000 nas been spent 
between the years 1860 and 1890 in the most prominent places 
alone. 

The Corporation of Brighton has been fully alive to the 
importance of the fulfilment of its duty to provide open spaces 
as the lungs of the Borough. The parochial graveyards have 
been levelled, laid out witn walks, planted with trees, and pro-* 
vided with seats, by which means they have become useful open 
spaces, and are greatly appreciated. "The Level," an open 
space of more than 10 acres, lying between the London 
and Lewes Koads, quite in the centre of the town, was in 
the year 1877 taken in hand, and by the judicious outlay 
of about £2,000 rendered a most delightful public recreation 
ground. In the year 1879, the Corporation received from 
the Executors of the late W. E. Davies, Esq. — all honour 
to his memory 1 — ^the munificent bequest of the princely sum 
of £70,000, to be applied by them at their discretion for 
the benefit of the town, and with this money " Preston Park " 
was purchased in 1882, at a cost of £50,000. It contains about 
60 acres of land, and has since been laid out for the use and 
pleasure of aU grades of the public in the most attractive 
manner, at a further cost of about £15,000. There are to be 
found cricket grounds, tennis lawns, cycle tracks, "Kotten Row " 
for equestrians, walks and drives, chalets, and every public and 
sanitary convenience for the comfort and health of aU ages and 
sections of society. By the munificent gift of the Kace Stand 
Trustees (Messrs. Alderman Abbey, Brigden and Ridley, and 
Seymour Burrows, Esq.) the Fee iSimple of " The Race Hill," 
or " Tenantry Down," containing about 105 acres of land, was 
acquired for the public use (previously to this the public had 
only the right of walking over the land) on the easternmost 
boundary of the Borough, and forms the most delightful and 
healthful resort that can be imagined, being an interesting 
portion of the noted South Downs. Here are to be found most 
magnificent and extensive views over land and water, with 
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health-giving balmy air of the Downs, or ozone from the sea — 
altogether a most lovely, quiet retreat. Quite recently " The 
Queen's Park," which is situated in the centre of the thickly 
populated eastern wing of the town, has also been presented to 
the town by the Race Stand Trustees. It contains about 
21 acres, and was purchased by the Trustees at a cost of 
£13,500. Plans have been prepared for its disposal as a public 
recreation ground and botanical garden, of wnich the cost is 
estimated at £4,000. When completed, this, from the undula- 
ting and otherwise suitable character of the land, will be the 
Prettiest of all the public recreation grounds of the Borough, 
^oo much praise cannot be given to the Race Stand Trustees 
for their untirinj^ efforts to secure these two magnificent gifts 
for the benefit of the public of this important Borough. 

Sanitary Measures. 

The Borough Sanatorium and Disinfecting Station, which 
may be considered as a temporary building (to be superseded 
soon by one on a larger scale, and of a permanent character), 
was erected in the year 1881, and with auditions since has cost 
about £10,000. In the Spring of the present year the first 
section of the permanent work was completed at a further cost 
of £1,811. It consists of a well-appointed steam laundry, 
designed in all its parts on the most modem principles, and is 
as perfect and convenient as modem science has yet devised. 
The Sanitorium is situated on an eminence of over 300 feet 
above Ordnance Datum on the North-eastern corner of the 
Borough boundary. Although the buildings are of a temporary 
character from the fact that they had to be erected in great 
haste owing to fears entertained at that date of an epidemic 
(which fortunately did not occur), yet they are thoroughly 
well-appointed in their internal arrangements. There is also 
an efficient staff, and under the able supervision of the energetic 
Medical Officer of Health (Dr. Newsholme), it is one of the 
most useful Institutions in the Borough. 

The drainage system of the Boi*ough may justly be con- 
sidered one of the most important sections of the sanitary work 
of the Engineer and Surveyor's Department. In the year 1860 
there were 1 1 miles of sewers in the streets. There are at the 
present date 72i miles. The importance of this question to 
such a town as Brighton was from the first thoroughly recog- 
nised, and the following eminent engineers were consulted on 
the subject : — Sir Robert Rawlinson, Sir John Hawkshaw, Sir 
Joseph Bazalgette, Mr. Hawksley, and Messrs. Bright and 
McLean, in conjunction with Mr. Lockwood. The result of 
the combined wisdom and experience of these illustrious men 
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has been the adoption of what we claim may be considered as 
one of the best systems of main sewers. Such old sewers as 
were found defective were abolished and replaced by new; 
those which were sound were ventilated and otherwise adapted 
to the new system. The cost of the main sewers was about 
£120,000. Great care was taken in the construction of the 
new sewers to ensure the use of the best materials of their 
several kinds, and the laying of the pipes with sound joints 
and true gradients to render them as nearly self-cleansing as 
possible. This was no slight task, owing to the steep gradients 
of many of the streets, in some of which it was found necessary 
to lay the sewers in a series of steps. The sewers have been so 
arranged in districts or sections for ventilation, as to cut off 
those of the lower from the higher level. 

The system as first Constructed had three outfalls into the 
sea, one at each boundary of the Borough — east and west — ^and 
one about midway between the boundaries and opposite the 
Albion Hotel ; but in the year 1869, Sir John Hawkshaw 
designed the great Intercepting Sewer, which is laid along the 
whole front from the Western boundary of Hove to the outfall 
at Portobello, a length of 7^ miles, and 3*87 miles distant from 
the Eastern boundary of Brighton. This Intercepting Sewer 
is formed in three sections ; it is built of brickwork in cement 
as follows : — 

9,918 feet of 5 feet sewer. 
700 „ 6 „ „ 
27,826 „ 7 „ „ 

The fall is 1 in 1760, or 3 feet to the mile. 

The cost of the Intercepting Sewer was £104,608 ; it was 
commenced in 1871 and finished in 1874. The main sewers 
were originally ventilated only by the usual form of air grates 
in the centre of the streets, but owing to the steep gradients of 
many parts, this system was found very imperfect, so that as 
far as practicable they have been closed, and a system of large 
open shafts has been instituted, formed of concrete tubes two 
feet in diameter, built into brickwork carried up in every avail- 
able situation. This plan has been adopted very extensively, 
and every opportunity that offers of adding to the number of 
shafts is carefully sought and utilized. The intercepting 
Sewer is almost entirely closed, but is most efficiently ventilated 
by means of the furnace constructed at Roedean, about one 
and a quarter miles from the Eastern boundary of Brighton. 
This furnace is kept burning continually, and is quite a unique 
and interesting feature of the sewerage system of Brighton. 
The cost of construction was £1,341 9s. 8d., and the cost of 
maintenance is £120 per annum. The members of The Sanitary 
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Institute will be invited to visit the furnace, and Mr. Lockwood 
will be prepared on the spot to give a more detailed description 
of its working, and other particulars connected with the Inter- 
cepting sewers than can be embraced within the limits of this 
paper. 

As the Intercepting Sewer receives the whole of the sewage 
of the sister town of Hove, the expense of its construction and 
maintenance is shared between the towns of Hove and Brighton 
in properly adjusted proportions, under the management of a 
Joint Sewers Board, composed of ten members of the Hove 
Commissioners and twenty-eight members of the Town Council 
of Brighton. The average cost of maintenance is about £1400 
per annum. A short time ago it was determined to extend the 
outfall at Portobelio. Formerly the sewage was conducted 
seawards from the Intercepting Sewer by three 4 feet diameter 
wrought iron tubes, a length ot 300 feet from the face of the 
cliflF, but they have recently been extended a further distance 
of 730 feet, or 1030 feet from the face of the cliff. The con- 
tract price of this recent extension was £9,900. Thus the 
Corporation of Brighton is relieved from all anxiety or trouble 
on that much vexed question, " the disposal of town sewage,*' 
but the position has only been obtained by a bold and masterly 
grappling with the question — a spirit which seems to have been 
their guiding star in all their undertakings. The public sewer- 
age system having been designed and laid down on the most 
scientific principles, and in all respects in such a way as to 
secure its thorough eiBciency, this having been accomplished, the 
Corporation then turned its attention to another equally and 
perhaps in some respects more important part of the subject, 
viz., the inspection of the condition of the existing house con- 
nections, and those to be connected then and thereafter. For 
this purpose a Drainage Inspector was appointed under the 
direction of the Borough Engineer and Surveyor, with a com- 

Setent staff, whose duty it is to inspect and correct all the 
etails of house drainage, traps, ventilation, &c. ; to see every 
pipe before it is covereo, and when completed to test each drain, 
or branch of a drain, by the test known as the " water test." 
There is also an eiBcient staff of Sanitary Inspectors, under the 
oontrol of the Medical Officer of Health. The system of house 
drainage, trapping, ventilation, &c., is shewn by the drawings 
which are exhibited, and by the model placed in the Health 
Exhibition held in connection with this Congress. It may 
briefly be explained as being designed so as effectually to cut off 
the house from the public sewer, to secure thorough self-clean- 
sing water-tight drains, and perfect aeration of the drains by 
inducing constant currents of fresh air through them. Thus 
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the air of the house is kept pure, and pollution of the soil under 
the house is ouite prevented. 

The cleanliness of the main sewers and their thorough 
efficiency is effectually secured by the regular system of flush- 
ing, which is carried on by means of plugging the sewers at the 
manholes, which are then filled with water to the extent of 
from 200 to 1500 gallons at each flush. This method is also 
shewn by diagrams on the walls, and a model in the Exhibition. 
A number of men are constantly engaged in this system of 
inspection and flushing, and the cost to the Corporation is not 
less than £500 per annum. The amount of water used per 
annum is from 18 to 20 million gallons, in addition to that used 
for household purposes, and the rainfall, which is not excluded 
from the sewers. 

A most complete, but easily understood record of every drain 
inspected and tested, and of every public sewer flushed and 
repaired, is made daily. It is properly tabulated in a complete 
register, so that the information as to the condition of any 
house or sewer is readily available at all times for all purposes. 
A great deal more may be written on the value of all these 
sanitary arrangements, but I leave that to Dr. Ewart, a former 
Chairman of the Sanitary Committee, who has already treated 
of it most ably in a paper read upon the subject, from the 
medical practitioner's point of view. 

The water supply of Brighton is now entirely in the hands 
of the Corporation, having been purchased in the year 1872 at 
a cost of £352,000. There have oeen important additions made 
to the scheme since that date, which have cost several thousands 
of pounds. I only allude to this undertaking in passing, as 
it is dealt with in a separate paper by Mr. Alderman Hsdlett, 
than whom no one is better qualified to give an account of it. 

Another point in sanitation to whicn the Corporation has 
given great attention is the prompt and regular removal of 
house refuse. This is most efficiently done once a week by 
dividing the Borough into six divisions, and the employment of 
a regular staff of men and horses under the supervision of 
Inspectors. Special arrangements are made in the case of 
large establishments. The ashes are taken on to agricultural 
land outside the inhabited area of the Borough, and delivered 
free to the farmers, in addition to the payment to them of a 
small sum by way of rent for the use of their land as a tip ; or 
they are ta,ken to the ash yard at Hollingdean Road, on the 
Northern outskirts of the Borough, where they are sifted, and 
find a ready sale to brickmakers or fanners, being conveyed to 
any distance on the London, Brighton, and South Coast Rail- 
way, from the railway siding laid into the ash yard. The 



FBANCIS J. C. MAT. 173 

system of collection and its supervision is very perfect, so that 
by a prompt and regular removal of house refuse, the air in the 
neighbourhood of dwellings is kept pure. 

The butchers' ** slaughter-houses ' are licensed and put under 
strict supervision, so that the pollution of the air from this 
source is prevented. 

The scavenging of the streets is also most carefully attended to. 

In common with all old towns, Brighton has some places 
within its area occupied by the poorest class of its population, 
which, from the lapse of time and other circumstances, have 
become unsuitable or undesirable dwelling places. The Corpo- 
ration has already taken in hand two of these large areas under 
the Artizans and Labourers Dwellings Act, so that an immense 
number of these old dwellings are to be demolished, and other 
suitable houses are to be erected for the use of those persons 
displaced by the improvement. 

Having regard to the advantages of electricity over gas, from 
a sanitary point of view, in maintaining the greatest aegree of 
purity of the atmospere within our dwellings, houses and shops, 
the Corporation has recently decided to erect an Electric 
Lighting Installation, with a view to supply the light at a 
price not in excess, by comparison, of that charged for gas. 
Power can also be supplied by the same system. The scheme 
has been prepared by James N. Shoolbred, Esq., C.E., and the 
cost estimated at £30,000. The usual Local Government Board 
enquiry has been held, and sanction given to the loan. Tenders 
for each section of the work have been obtained, and the total 
cost is within the estimate, so that it is expected that the work 
will be forthwith commenced, and the light will be soon extended 
to other portions of the town. 

The Corporation has duly recognised the truth of the old 
adage, *^ Cleanliness is next to gominess," and its effect upon 
the nealth of the community. We have the sea as a bathing 
place for those who can afford time for the luxury ; there are 
bathing institutions in the town for all who can afford the com- 
fort of their appointment ; but the Corporation has instituted 
establishments known as ''Public Baths" for males and females, 
situate in the neighbourhoods where they are most convenient for 
the working classes, who have the privilege of obtaining a bath 
at the moderate charges of : First class — ^Hot, 6d. ; cold, 3d. 
Second class — Hot, 2d. ; cold, Id. 

The North Road Baths were opened in 1871, at a cost of 
£1,834 ; enlarged in 1874, at a cost of £4,034 with further 
additions in 1885, at a cost of £575. The Park Street Baths 
were opened in 1888, at a cost of £5,544. That these baths 
have been thoroughly appreciated by the people, and are a use- 
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f ul factor in promoting the public health, may be fully realized 
by a reference to the following table of the number of bathers: — 



1885 ... 68,169 

1886 ... 72,790 



1889 ... 98,824 



1887 ... 76,236 

1888 ... 92,426 

The formation of a suitable swimming bath at Park Street 
Baths, is under consideration at the present time. 

With a view to render baths more attractive and useful, the 
Corporation have decided to try the experiment of a system of 
cottage baths dotted about in the poorest and more densely 
popumted districts ; this will have the effect of avoiding long 
walks to a central large bathing establishment. It will, indeed, 
be taking the baths to the people, and it is hoped will be a 
popular movement. The first institution of this kind is being 
constructed at the present time at Brunswick Place, North. 
Here a large house has been hired by the Corporation for a 
term oi years, and is being fitted up with eight oaths, four for 
men and four for women, supplied with both hot and cold water. 
The establishment will be under the care of a man and his 
wife, who will reside on the premises. From the interest 
already taken in the progress of the operations by the class of 
persons for whose use it is intended, there is eveiy reason to 
oelieve the experiment will prove a success. 

The Royal Pavilion, built by H.R.H. the Prince of Wales, 
afterwardis King George IV., in 1784-7 as a royal residence, 
was purchased by the Corporation of Brighton in the year 1850 
for about the sum of £60,000. In the years 1866-7-8 consider- 
able improvements were made in the building at a cost of £7,310. 
The buildings and grounds are devoted to the public use. The 
rooms are being continually requisitioned for balls, concerts, 
and meetings of religious, scientific, benevolent, political, and 
other societies. The grounds are tastefully laid out, and form 
a most attractive and agreeable promenaae and health-giving 
resort. The Dome is furnished with a splendid organ, and is 
often used for concerts and large public meetings. In 1871 a 
Free Reading Room and Reference Library, Museum and 
Picture Gallery, were established in the grounds adjoining the 
Dome at a cost of £7,402, and are a great acquisition for the 
health of the public mind. The buildings are lighted at night 
by an Electric Lighting Installation, erected by the Corpora- 
tion on the estate in the year 1883 at a considerable cost, as 
the electric light was then in its infancy, and improvements 
have been made from time to time as a knowledge of the 
science has progressed. £5,046 stands as the capital sum 
expended up to the present date. In the year 1889 a magni- 
ficent Free Public Lending Library was opened and established 
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on the Pavilion estate, at a cost of £2,350 for books and fittings, 
in commemoration of the jubilee of the reign of Her Most 
Gracious Majesty Queen Victoria. The extent to which this is 
appreciated by the public will be understood by a perusal of the 
return of borrowers of books during the month of June, viz., 
8645, and this shows a rapidly growing increase. The Cor- 
poration are now entering into arrangements for an additional 
building, to increase the accommodation so urgently required 
in this department. 

Having given a brief description of the work already done, it 
will not be out of place, nor betray any official secrets, if I state 
that it is not the intention of the Corporation to remain satisfied 
with what has already been done ; hut, on the contrary, that 
there is a strong determination to progress in every direction, 
and to keep pace with the march of science in the interests of 
the public health. A public abattoir ; a refuse destructor ; a 
grand extension of the sea defences eastwards in the parish of 
Kottingdean, with suitable drives and promenade ; a scheme for 
the better utilization of the Tenantry Downs ; a yacht station 
opposite Kemp Town; various street improvements to relieve 
the congestion of some of the more crowded thoroughfares; 
and a new Town Hall, are matters which are already engaging 
the attention of the Corporation. Indeed the summing up of 
the whole matter cannot better, be accomplished than by 
repeating the words which fell from the lips of the present 
Mayor of Brighton, on a public occasion, a few months ago : — 
"the very best of everytning is not too good for Brighton," 
a sentiment which produced an audible and unanimous echo 
from the lungs of the large concourse then present. This 
shews how thoroughly and cordially the people trust, appreciate, 
and support the efforts of the " powers that be " for the common 
benefit of all classes of the community. Where this spirit and 
this principle predominates, the greatest and best achievements 
for good may oe expected and accomplished. I hope, however, 
that I have submitted sufficient evidence to prove the assertion 
made at the commencement of this paper, viz., that the town 
of Brighton is by nature pre-eminently qualified to be called a 
health resort ; that this has been fully recognised by successive 
generations of the inhabitants for the last 150 years ; and that 
especially during the past 30 years the Corporation of Brighton 
has been most untiring in its exertions and wisely lavish in its 
expenditure, to secure to the borough the fame of being ** the 
Queen of Watering Places." I venture now to go even further, 
and to prognosticate that from the public spurit which still 
pervades all classes of the community, and the grand schemes 
that have already been mooted for the further improvement of the 
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town, the time will shortly come when Brighton will be known 
far and wide by the imperial title of "impress of Health 
Resorts," in addition to her present regal title of ** Queen of 
Watering Places." 

In concluding this paper, I acknowledge with gratitude the 
willing and generous help accorded me by each of the official heads 
of the various sections of the department of which I now have 
the honour to be chief, and other friends. As I have only held 
my appointment about eight months, it would have been impos- 
sible for me to have submitted to you the facts recorded in this 
paper without their assistance. My predecessor, Mr. Lockwood, 
will kindly take my place in the discussion that may ensue, and 
will give any further information that may be required* 



Drainage. 

Public Sewage Works £120,000 

Intercepting Sewer 104,608 

Boedean Furnace Ventilating Shaft 1,341 

Ventilating Shaft and Flusning Chamber 

at Rottingdean 1,126 

£227,075 



This does not include the cost of extending the outfall pipes 
at Portobello, the contract for which was £9,900, as the work 
is not yet completed. 



Population^ Length of Highway a^ SewerSf ^c. 
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No. of Houses. 


1861 
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18,668 (1881) 
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Some items of Brighton Expenditure^ 1859 — 90. 
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1883 76,580 
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2492 
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2705 








1884 92,742 
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2906 
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71,737 
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6405 
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1890 
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276 




590 




1811 


3 

4^ 




* 


74,000 


76,000 


66,000 


12,000 


356,000 


21,000 


227.075 


11,709 


1 

Qt 



* The Total, 1869-1886, was £1,676,580. 



Professor T. Bogbb Smith (London) first remarked that Mr. Ma/s 
paper afforded such a comprehensive and interesting statement as 
to make one admire the untiring energy of the Brighton Corporation 
in matters both of sanitation and improvement. 

Mr. C. H. GooPEB (Wimbledon) thought Mr. May should have 

M 
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directed more of his remarks to the health of Brighton. There was a 
list published, he did not understand by whom, showing that Brighton's 
death-rate was the lowest of the towns with which it was compared. 
Singularly enough, however, that list contained no mention of such 
acknowledged health resorts as Hastings, Scarborough, Eastbourne, 
Weymouth, Bournemouth, Torquay, Bamsgate, Ilfracombe, &c., and 
he thought this omission was somewhat unfidr, especially as in many 
of these places the death-rates were very low indeed. 

Mr. Baldwin Latham (London) asked what amount of leakage 
there was into the outMl sewer ? It seemed to him that it was very 
extraordinary that instead of increasing the number of their outfall 
sewers the Brighton authorities, finding greater demands upon them, 
had extended their length, a proceeding which he held must certainly 
diminish the effect of their discharging capacity. The effect of this 
lengthening was simply this, that whilst the present sewers were ample 
for all purposes of conveying away the sewage of Brighton when the 
rain feu the overflow that took place of sewage and salt water must 
be enormously increased. He wanted to know therefore how many 
hours at neap tide the interior of the sewer was absolutely free, and 
also what steps were taken for cleansing it ? With regard to the 
question raised by Mr. Cooper, he understood that the list of towns 
with which Brighton's mortality was compared in the manner he had 
named was framed by the Hegistrar-General. It was true it did not 
mention all the large towns, but they were such towns as were large 
when the returns were first made, and owing to the difficulty of 
making alterations, other towns entitled to be mentioned on the list 
had fuled to get their request to be placed on it acceded to. So far 
as Brighton was concerned, the death-rate given in these returns was 
not reliable, for the town's population had been over-estimated. In 
reality this rate was slightly higher than that generally believed, a 
conclusion which he had arrived at by estimating the population after 
the method which he brought before the Medical Congress a few 
years ago. This method was to divide the births by the deaths 
since the last census and add the remainder te the population at that 
period. When the next census was taken Brighton would find that ' 
its population had increased in only a very small degree. With 
regard to the general character of the works which had been executed 
in Brighton he was of opinion that they had been exceedingly well 
done, though with reference to the sanitary arrangemente of the to\^n, 
he had to bear out the remarks of previous speakers that they were 
not always perfect. For example, he was steying at an hotel where 
the old pan closets were used. Anything more disgusting than these 
he could not conceive, nor could he conceive how any person could 
tolerate such disgraceful sanitary appliances. House drainage too was 
done in many towns in a manner more simple than in Brighton. He 
was sure that Brighton people would only thank them for drawing 
attention to these matters. He hoped when next they wanted 
sanitary works carried out they would not go, as they had done 
previously, to a railway engineer. 
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Mr. Mat (Brighton), being called upon to reply, said that the 
remarks which had been made would be borne well in mind after 
the Institute had left the town. He unfortunately found himself in 
a very difficult position with reference to the questions which had been 
asked and had not already been answered, for he had only been 
surveyor of Brighton a very few months, and the ex-surveyor, Mr, 
Lockwood, who was to have been present to answer any points which 
might be raised in the discussion was too unwell to be in attendance. 
Brighton was so large a town that he had not yet had the time to get 
all its details at his fingers' ends ; and so far as the outfall sewer was 
concerned that was beyond his province, for Mr. Lockwood, who had 
commenced the work had been retained by the Sewers Board to see 
the completion of its extension. Under these circumstances, which 
he felt sure the section would quite understand and respect, he was 
unable to answer the question which had been raised, and he could 
only hope that opportunity would be afforded by a personal visit to 
the sewer for the members of the Congress to get an explanation of 
these things of which he |had not personally the knowledge to make 
clear to them. With reference to the condition of Brighton from 
what he might call a medical officer's point of view, such as its birth- 
rate and death-rate, he had purposely refrained from entering upon 
these topics because they had been or were to be dealt with by papers 
prepared for the Congress by Dr. Newsholme, Dr. Ewart, and 
Dr. Turton. He did not of course wish his paper to overlap theirs, 
and he thought that all Mr. Cooper wanted to know would be found 
in the papers which those gentlemen had taken the trouble to prepare. 



On " The Necessity for Improvements in the Sanitary Arrange-- 
ments of Dairy-Farm^y and for their more Careful Inspection 
by Sanitary Authorities^'' by Waltek Hepworth Collins, 
F.C.S., F.R.M.S., &c, Member of the Society of Public 
Analysts ; Consulting Chemist and Gas Examiner under 
the Gas Works Clauses Acts for the Local Board Districts 
of Pemberton, Kersley, &c. ; Analyst and Gas Examiner 
to the Bolton Corporation Gas Works, the Ashton-under-^ 
Lyne Gas Company, &c. 

The absolute necessity of a good supply of suitable water to 
farms, and dairy-farms in particular, is eminently obvious ; and 
as a general rule, farms anywhere near a large town are 
perfectly safe in this respect. Those farming establishments, 
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however, situated some considerable distance in the country, 
have to depend on their water supply from ponds, springs, brooks, 
and wells; and in these cases the water is used for both domestic 
and cattle purposes, cleansing, and all ordinary household opera- 
tions, withoiit as a general rule any attempt or apparent effort 
at purification. Many of these farms send daily by rail all their 
milk, butter, and cream to large populous centres ; and as such 
farhis are the principal sources of supply of these ** necessary 
comestibles,'.' it is essential that their sanitary conditions and 
surroundings should be of the most perfect character in the 
interests of the public in general, and the regular milk consumer 
in particular. 

It has been repeatedly shown that milk is one of the best 
" carriers " we have of micro-organisms or disease germs of a 
malignant as well as a beneficent character; consequently it 
behoves all sanitary authorities and their officials to exercise the 
utmost care in the inspection and supervision of dairy premises, 
and in the judicious enforcement of the law relating to and 
regulating such premises, as well as the retail milk-shops. 

It is apparent that much danger can arise from these places — 
a danger that would undoubtedly influence the death-rate of 
our large towns ; and the t3rpical country farm, with its slovenly 
constructed premises — although probably most picturesque — 
and its absolutely unsanitary accessories, is indeed suggestive 
of a source of unlimited danger to public health. The drainage 
is, as a rule, unconfined and exposed, and generally gathered 
together into a small pond in the farm yard, from which the 
cattle are permitted to drink. The shippons and cow-houses 
are exceedingly badly drained and worse ventilated, and the air 
of the shippon simply teems with micro-organisms of a more 
or less malignant character. 

I recently had occasion to inspect and investigate the sanitary 
condition of an extensive dairy, from which immense quantities 
of milk are sent daily into one of the largest cities in the 
kingdom. Dealing with the water first, I found that their only 
supply was from a spring rising in a field, a considerable 
distance away, and which field had lately been manured with 
offal and other slaughter-house matter I The drainage from 
this field ran direct into the water-course from the spnng, and 
this wator was then used without any attempt at filtration, 
settlement, or any other treatment whatever, for all domestic, 
dairy, and farm purposes. 

An exhaustive microscopical examination of the water showed 
numerous diatoms, desmids, algae, and infusoria belonging to the 
paramecia. A bacteriological examination of the water was 
then made by the gelatine process referred to by my friend 
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Dr, Percy F. Frankland, in the Transactions of the Sanitary 

Institute Congress, 1887, and the sample selected, after being 

passed through an ordinary domestic carbon filter, yielded 3,600 

micro-organisms per cubic centimetre. 

A portion of tne same sample gave the following results on 

analysis : — 

Total Solids (grains per galL) d9*S6 

Organic Carbon 1-921 per 100,000 

Organic Nitrogen 1*036 „ 

Ammonia 1*104 „ 

Chlorine 11*669 „ 

This water had been regularly used for years; but the house- 
hold had experienced almost periodic attacks of fever of a low 
description. 

The pond water in the farm yard was highly polluted by 
shippon, stable and house (dairy slops) drainage, and also sewage 
from the house itself ; but the cattle drank, in passing, from this 
pond with absolute avidity I I was, however, informed that they 
suffered from regular attacks in summer weather of diarrhoea, 
the cause of which could not be accounted for. 

The air of the shippon, or cow house, was found to yield on 
examination the following:- 

Mean of Twdve dbservationg. 

Carbonic Acid 17*3 per 10,000 vols. 

Organic matter 69*96 per cent. 

Bacteria 2091 

Moulds 316 . 

Total Micro-organisms 624^ 



per cubic centimetre. 



The shippon was a long low building with small ventilating 
holes near the roof, the floor being paved with bricks ; the 
drainage ran along an open gutter in this floor, along the length 
of the building and out through a small hole in the bottom of 
the wall, across the farmyard, and into the pond above referred 
to. Fresh air was admitted through three large holes cut 
through the door at the bottom, and also by a small flap-door 
window. The samples of air were all taken during the time 
the animals were bemg milked. 

The air of the dairy house where the milk was cooled, churned 
&c., and the cans made up, cleaned, and washed, was examined 
with the following results : — 

Mean of Nine obeenxxtione. 

Organic matter 40-16 percent 

Bacteria 1161 

Moulds 96 V per cubic centimetre. 

Total Micro-organisms 211 J 

A dilute solution of " crude carbolic acid," of the strength of 
one ounce acid to one gallon of water, was used in the dairy for 
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washing the floow, benches and shelves. A sample of this 
sohition in use was carefully examined, and found to contain 
1,296 micro-organisms per cubic centimetre. 

It is therefore most important that public attention should be 
called to the unsanitary state of those diary f anns of which I 
have given a type. I am acquainted with many milk producing 
establishments whose surroundings and general sanitary con- 
ditions are really no better than that already referred to ; the 
milk, cream, butter and other produce of such places, are all more 
or less liable to become tainted and infected by their foul 
surroimdings, and thus become the medium for conveying to 
the human system organic matter and micro-organisms of 
the character previouslv shown; and a great, and sometimes 
mysterious danger to public health caused thereby. 



On "The Iron Process^ as applied to the Dmnfection of Sewage in 
Barracks and Dwelling Boiises" by Major Conder, R.E. 

ABSTRACT. 

Invention by the late F. R. Conder, M.InstC.E., of a Self- 
regulating Chemical process for application to closed drains 
on various scales. 

The proportional dosing of the sewage with iron in solution 
thus rendered practical at small cost. The result is the 
disorganization of the. sewage into inorganic elements, producing 
a silt easily dried, and a pure effluent within requirements of 
Rivers Pollution Committee. The offensive odours destroyed and 
the bacterial germs killed, as shown by Government analysis. 

House application^ by an instrument called the '* Ferrometer," 
intended for about ten people, and requiring to be filled and 
cleared once a month. This has been applied at Windsor Castle, 
Buckingham Palace, at various houses of the Marquess of Bute, 
and by the Duke of Wellington, Lord SaUsbury, Lord Lome, 
and in some 300 cases in country houses to the satisfaction of 
those who have adopted it. 

Drain application. — At present the process is only working 
in England on a small scale. It was adopted at Chichester 
barracks by the War Office, in 1886, and paid for under 
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agreement that it should first be reported satisfactory by the 
commanding engineer. The number of persons treated is 
about 1000. 

It was further adopted by the Admiralty at Eastney Bar- 
racks, Portsmouth, in 1889, and after six months' trial has 
been reported successful, and negociations commenced for 
applying it to 2000 persons. The Admiralty analyst reports 
the destruction of bacterial germs in the treated samples. 

On the property of the Duke of Northumberland at Alnwick, 
it has been applied to the Castle and to 1500 persons on the 
property, and reported by the Clerk of the Works to be the best 
process with which he is acquainted. 

At Grange-over-Sands in Lancashire, it was applied in 1889 
to 300 persons, and the results found satisfactory. The In- 
spector of the Local Government Board having given a favour- 
able report, the Local Board of Health was empowered to raise 
money for the development of the drainage svstem ; and this 
having been carried out, the process is now oeing applied to 
the new drains, and has been reported successful. 

In these cases the form of instrument consists of tanks and 
cones placed in pits by the drains, but the principle is the same 
as that of the household instrument. 

Further applications on a larger scale are now commencing 
at Halifax in Yorkshire, and at Toronto and other places in 
Canada. 

The advantages claimed for the process are — 

1. That it can be applied immediately, without alteration of 
existing drains. 

2. Tnat it destroys the sewer gases from the point of applica- 
tion, and not merely at the outfall. 

3. That the effluent may be discharged direct into any stream 
without injury to the water. 

4. That the expense is very small and the application simple 
to maintain. 

5. That the silt is inoffensive and has been shown to make a 
good manure. 

The success of the method depends on the proper appor- 
tionment and correct position of the apparatus, and on the 
saving of labour due to the automatic action which secures a 
constant application. The difficulty hitherto found in dealing 
with a bulky and offensive sludge is thus overcome. 



Dr. A. CA.RFBii'TEB (Croydou) rose to give a most emphatic denial 
to Major Gender's statements with regard to sewage farms. His 
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ezperienoe of sewage farms, extending over thirty years, was that as 
they applied the sewage so must they take off such an amount of soil 
water as would correspond with the amount of sewage applied. 
With regard to the use of iron he had found it not only very 
expensive, but the mischief resulting to the streams below was such 
as compelled them to give it up. Under certain circumstances no 
doubt there was nothing more eiBcient than the use of sulphate of 
iron, but the principle was one which ought not to be adopted with 
regard to the country at large. It was injurious to the interests of 
the country that the material that was contained in human sewage 
should be destroyed ; such sewage should on the contrary be conveyed 
immediately to the soil set apart for its treatment, and then there 
could be no mischief resulting from its application. With regard to 
the question of open sewers he thought there was a minimum amount 
of danger with the maximum amount of fear. The fear was wholly 
with the public, but from an experience of thirty years he was 
satisfied that the mischief was of a very minor character, and it was 
far better he held even that some effluvium should escape through an 
open sewer than that there should be gases confined in the sewers 
taemselves. He contended moreover that sewer gas was a misnomer, 
for in sewers properly constructed and washed out no such gas could 
ever exist. If they got the sewage on to the land prepared for its 
reception within three hours from its discharge there was no risk, 
for before the time arrived for it to do any damage the mischief was 
removed by the agency of the beneficent microbes. They dealt 
effectually with all injurious matter, and deprived it of its sting. To 
adopt any system that would do away with the influence of these 
beneficent microbes would be ten times more injurious than to get 
rid of these microbes, and it would be contrary moreover to the best 
interests of economy. 

Mr. WooBBXJji' (Brighton) thought we were somewhat backward 
in the disposal of sewage so far as country districts were concerned, 
and he considered Major Conder's suggestions were very applicable to 
such districts, and more especially in those of them where cesspools 
were continually overflowing. With regard to sewer ventilators, he 
presumed that Major Conder referred to street ventilators ; he himself 
had had considerable experience in these matters, and in Brighton, he 
might tell them, they were working on the principle of closing up 
these ventilators and substituting for them ventilators at the tops of 
houses. In many cases they built large shafts at the rear of houses, 
whilst in others pipes were put up in front. With regard to sewage 
firms, he had recently been journeying in Germany and other parts 
of the Continent, and he believed he had visited all the sewage farms 
in those parts, and from his experience he considered Mr. Uonder's 
opposition to sewage farms was wrongly based. What he called the 
desideratum of a sewage farm was sandy soil. Of course, he foiind 
that it depended a great deal on the position and locality, and all 
special conditions had to be dealt with in a special manner. Sewage 



DISOITSSIOK. 185 

farms, he thought, ought to be considered on their merits and 
not condemned in the wholesale manner adopted by Major Conder. 

Mr. William White (London) observed that all those who had 
heard Dr. Poore's address to the Sanitary Science Section of the 
Congress would fully agree with what Dr. Carpenter had said with 
reference to the false principle and false practice of eliminating 
microbes from sewage. They ought, on the contrary, to be made use 
of in the cultivation of the land. Though he could not pretend to 
treat in detail of sewage farms, he shotdd like to say that clay was 
unsuitable for such farms, whilst sand, which had been spoken of as 
a good medium, was, in his opinion, the very worst. He thought too 
that Mr. Moule had made a great mistake in the principle he had 
adopted of mixing with the soil sand, ashes, and baked clay. The 
earthworm could not be cultivated in these materials, and in connec- 
tion with sewage the earthworm as they knew was most valuable. 
He had seen Mr. Moule's process at Dorchester, and at his shed 
where the boU was absorbed there was emitted anything but a sweet 
odour, and if it had been within the limits of the town it would no 
doubt^have been amenable to the sanitary authorities. As regarded 
the ventilation of sewers there was no generation of sewer gases in 
properly ventilated sewers. This suggested the question whether 
sewers could not be so constructed as to carry off their contents to 
certain pumping stations within a convenient distance of the town in 
order that the sewas;e might be made use of in a fresh state. In 
villages there should not be the same difSculties of disposing of 
sewage as in towns, for there it was competent to spread the sewage 
over the land. With regard to the ventilation of sewers in the 
street, the system of carrying the pipes up the houses mentioned by 
Mr. Woodruff appeared in the first instance to be satisfactory, but to 
carry away the whole of the effluvium they must adopt separate 
systems to ensure ventilation, becanse each pipe that ventilated near 
the lower part would take the current away from the upper part 
and it therefore appeared that the system brought under their notice 
by Mr. Woodruff was insufficient. 

Sib Thomas Cbawtobd (London) said that he had had some con- 
siderable experience of the ventilation of sewers, and he held that the 
great object of ventilating sewers was not to let out gases but to let 
in fresh air. The moment the ventilators in streets became offensive 
that moment they had an absolute proof that the sewer was not 
sufficiently perfect for its purpose. Their object then should be not 
to close but to keep open the ventilators, in order, amongst other 
advantages, that they could det^ect any effluvium that might exist. 
He quite agreed with all that had been- said during the discussion on 
removing sewage to the soil. The great difficulty in this connection 
was in dealing with old towns, but the great principle everyone he 
thought could bear in mind, and that was to give in the disposal of 
sewer gases an absolute free current of fresh air. 
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Mr. H. H. Ck)LiirN'B (London) rose to corroborate the remarks 
of the President of the Congress, and also drew attention to the 
danger of preventing the access of free air to ventilators. To him it 
seemed that to advocate the system of carrying up pipes to ventilate 
sewers was a confession that the sewers were detective. There had 
been some attempts to introduce this system into London, but it had 
been found very difficult to get permission to run the pipes up houses, 
and he did not think the system was ever likely to be firmly adopted 
either in London or the suburbs. Let the sewers remain open, and 
let them get a current of air to pass through them as frequently as 
possible ; and as time went on the public at large would have less 
tear and more common sense, for keeping them open was undoubtedly 
the best means of keeping the sewers sweet. When there was a 
complaint about any sewer being offensive, they knew there was 
something the matter with that sewer ; and knowing that, they knew 
also how to deal with the defect. So far as country houses were 
concerned, Major Conder's remarks would no doubt prove useful. 

Colonel Jones (Carshalton), speaking from twenty-five years' experi- 
ence, was able to endorse the remarks which had been made. The 
question of ventilating sewers was a very important one, and he did 
not hesitate to say that the notion that they could get. rid of bad 
smells by carrying them up into the air was radically wrong. Far 
better was it that smells should remain on the surface, for then steps 
could be taken to set defects right. 

Professor Eogbb Smith (London), the President of the Section, 
reminded them, with regard to this question of sewage, that they had 
an enormous number of old districts to deal with, and the difficulties 
in the way of establishing sewage farms in these places was very 
great. Indeed, many local authorities would not countenance them 
at all. They might therefore welcome any means of bringing about 
a better state of affairs than now existed, even if those means were 
not the best that could be employed. 

Major CoNDEB (Southampton), in reply, said that he belonged to 
an army corps which had had considerable experience in draining its 
barracks ; and without wishing to express any opinion contrary to that 
of the professional scientific men who had been good enough to dis- 
cuss his paper, he must say that it was always considered to be 
extremely unhealthy for any collection of soldiers to have a drain 
effluvium in the neighbourhood of their barracks. But apart from 
any dangers to health, odours in the street were very offensive to the 
inhabitants, who would hardly stop to enquire their possible advan- 
tages before doing everything in their power to get rid of them. 
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On " The Disposal of the Sewage of London upon the Maplin 
Satidsj*" by Richard F. Grantham, M.InstC.E. 

The great difficulty in dealing with the sewage of London is 
its enormous volume, nor is there any precedent for dealing with 
the sewage of a city with a population of several millions, 
increasing at the rate of more than 70,000 per annum. 

In considering the methods for disposing of London sewage, we 
must be guided rather by the particular circumstances than by 
the methods which have been actually tried in smaller towns. 

The quantity to be dealt with and the extent to which the 
present known methods are applicable, having regard to the fact 
that it is practicable to discharge the effluent into a tidal 
estuary, are the first questions which arise in the consideration 
of the subject. 

The Royal Commissioners in their first Report on Metro- 
politan Sewage Discharge stated, that the average daily quantity 
for a few past years had been at the rate of 19,000 cubic ft. per 
minute. This is equivalent to a river 40 ft. wide at its water 
surface, 5 ft. deep, flowing continually at the rate of about 2 ft. 
per second. It is estimated also that in that quantity, there 
would be about 4,500 tons per diem of wet sludge, and about 
900 tons per diem of pressed sludge in cakes. Finally, in 
order to prevent further pollution of the River Thames, the 
Commissioners recommended that some process of deposition or 
precipitation should be used to separate the solid from the 
liquid portions of the sewage, and that the solid matter deposited 
as sludge should be applied to the raising of low l}^ng lands, or 
be burnt or be dug into land, or be carried away to sea. 

The liquid so separated would not however, they thought, be 
sufficiently purified for its discharge at the present outfalls to 
be adopted as a permanent method of getting rid of it, and its 
further purification could only be effected by its application to 
land by means of intermittent filtration. They thought also 
that sufficient land of a quality suitable for this purpose existed 
within a convenient distance of the Northern outfall, and the 
liquid they suggested could be pumped up on to this land from 
the separating works, and after filtration allowed to flow into 
the river. 

If, however, sufficient suitable land at reasonable cost could 
not be procured near the present outfall, they recommended that 
the separated liquid be carried down to a lower point of the 
river, at least as low as Hole Haven, where it could be discharged. 
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the liquid from the Southern outfall being taken across the 
river and the whole conveyed down the Northern side. 

As a step towards the fulfilment of the first part of the 
Commissioners' recommendations, the London County Council 
has completed the construction of large precipitating tanks at 
the outfall on the North side of the river, and is building similar 
tanks on the South side, for the purpose of treating the sewage 
with certain chemicals, viz : lime and sulphate of iron in the 
proportions of 3' 7 grains per gallon of the former, and 1 grain 
of the latter, to each gallon otsewage, and if necessary ^ to 1^ 
grains, or even 3 grains, of permanganate of soda to be added to 
each gallon of the effluent. But the Commissioners observed 
that in any precipitation process the liquid could only be 
allowed to escape into the river as a preliminary and temporary 
measure, while several eminent authorities. Sir Robert Rawlinson, 
Sir Henry Roscoe, Dr. Corfield, Mr. Baldwin Latham, Mr. J. C. 
Mellis, and Dr. Tidy, have pronounced these proportions in- 
sufficient for the purpose of effecting any appreciable degree 
of purification of the sewage. 

In accordance with part of the recommendations the solid 
matter deposited as sludge was to be carried out to sea, and the 
London County Council give effect to this by conveying it 
thither ultimately at the fate of about 18,000 tons per week. 

It will have been observed that under this system there 
are three things to be kept in view. 

1. Treatment of the crude sewage by chemicals. 

2. Disposal of the sludge. 

3. The distribution of the effluent on land or its discharge 
into the river at Hole Haven. 

Other schemes have been suggested, such as irrigation without 
any chemical treatment, deposition and filtration on Canvey 
Island, and lastly, the conveyance of the crude sewage to the 
North sea in a canal open for part of its length. 

Seeing that so many authorities have agreed in condemning 
chemical treatment as insufficient of itself to effect the proper 
degree of purification, let us consider the further treatment 
recommended. 

It is important, first of all, to ascertain what quantity of 
land is necessary for the absorption of so large a volume as 
180,000,000 gallons per 24 hours — approximately the normal 
quantity of sewage, without allowing for increase or storm-water. 
The only area suitable near the northern outfall is a tract of 
land, the subsoil of which consists of gravel, lying between the 
Great Eastern Rail waj; and the London, Tilbury, and Southend 
Railway, its eastern boundary being approximately defined by a 
line drawn through Romford, Upminster^ Ockenden, and 



SICHA^BB F. GBAIVTHAM. 



189 



Purfleet. Bot since the pablicatioii of the Commissioners* 
Beport (1884), a new line of railway from Barking to Pitsea 
has been made between these two lines, enhancing the pro- 
spective yalae of that tract of land. The subsoil of the marshes 
adjoining the river consists of alluvium, and therefore they are 
not suitable for the absorption of so large a volume of liquid* 
The estimates of the numher of persons whose sewage could be 
applied to each acre of irrigation or filtering ground have varied 
from 100 to 3,000, but the latter figure has been reduced by 
Mr. Bailey Denton, in order to secure permanency of effect, to 
1,000. These figures, however, if adopted without reference to 
the soil of the land upon which the sewage is applied, and 
without reference to times and seasons, would be misleading, 
and are not borne out by the everyday experience of actual 
practice. The practical application of sewage, as illustrated by 
the following list taken from official and other reports, differs 
from these estimates, and it will be seen that even in cases of 
intermittent filtration, combined, as it mostly is, with broad 
irrigation, the sewage of 1,000 persons, taken at the ordinary 
calculation of 30 giQlons per head per diem, is in excess of what 
has actually been applied for any length of time when the 
growth of crops is necessarily taken into consideration. 



Name of Place. 


Qcumtityof 

SewAgeper 

24 hoars. 


GftUona of 
Sewage applied 
per acre per day. 


Boa 


Edinbursrh 


2,600,000 
320,000 
700,000 

1,600,000 

600,000 

000,000 

800,000 

1,000,000 

400,000 
660,000 
700,000 
723.000 

700,000 

166^)0 

3^)00,000 

803,132 


10,000 

2.:k)0 

4.516 
16,000 

6,747 

6,217 

2,960 

13,333 

6,163 

3,000 

6,186 

3,600 
1872-73—2438 
1874-76—2463 
1876-76-2782 

3,047 
16.886 

1,960 
11,640 

3,116 


Subsoil, sea-sand. 


Banbury 


Stiff loam upon clay subsoil. 
Rich loam with ffravelly subsoil. 
Light loamy soil upon grarelly 

subsoil. 
Poor vegetable soil with stiff day 

subsoil. 
Light sandy land. 
Fine loam on subsoil of gravel. 
Fine loamy soil with gravelly 

subsoil. 
Gravelly soil upon clay subsoil. 
Stiff loamy and light open. 
Stiff day. 


Bedford 


Blackburn 


Chorley 


Doncaster 


LeamiDffton 


Merthyr Tydfil 

Rugby 


Tunbridge Wella... 
Warwick 


West Derbv 


Bomford (Bre- , 
ton's Farm) ... ' 

Slouffh 


* 

> Loamy gravel and sand. 

Sharp gravel and sand. 
Subsoil of loam. 


Bamslev' 


AMersbot tr. ....,.'-- 


Poor sand. 


Croydon 


Open soil upon gravelly subsoil. 
Sandy soil. 


Berlin (Oadorf & 
Heinersdorf) ... 
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The same Commissioners, after referring to the case of 
Kendal, remark, that *' for a small number ot people, say under 
500 to the acre, the sewage may be applied as it comes, leaving 
the grosser matters to become amalgamated with the soil, but if 
the number be increased, the previous removal of the sludge 
would be desirable, and for 1,000 or more it would probably 
become absolutely necessary." 

It cannot be shown by any process of filtration or irrigation, 
omitting the case of Kendal as exceptional, that a greater 
quantity than 16,000 or 17,000 gallons per acre (equivalent to 
rather more than an addition of J in. every 24 hours to the 
rainfall) can be distributed on ordinary a^rricultural land without 
interfering with its proper cultivation. ^ 

It would not be safe then to provide a smaller area of 
ordinary land than 10,000 acres, and this does not include any 
large increase in the future. 

The cost of the land and its preparation in the cases of 
Abingdon and Malvern as described by Mr. Bailey Denton in 
his work, "Ten years' Experience of Intermittent Downward 
Filtration," amounted to £286 per acre in the case of Hitchin, 
to £251 per acre in the case of Abingdon, and £225 in the case 
of Halstead. Probably, therefore, the cost of land and its 
preparation for the treatment of London sewage would not be 
less thau £300 per acre, or £3,000,000 for the 10,000 acres. 
Besides this there would of course be the cost of conduits 
from the Northern and Southern outfalls, and the cost of 
pumping power to a minimum height of say 75 ft. above 
Ordnance Datum, without any allowance for increase. 

Assuming that the population continues to increase at a 
similar or possibly even at a greater ratio than has been stated, 
and assuming the correctness of the above estimates, what 
provision can oe made for future extension of the irrigation or 
nitration areal Nearly the whole of the gravel bed described 
having been utilised, the subsoil of clay of which the surrounding 
country partly consists, not being able to absorb liquid kt the 
same rate, proportionately larger areas must be acquired. But 
it may well be doubted whether it would be expedient to devote 
so large an area of land in such a district to the perpetuation 
of what is regarded by many, rightly or wrongly, as a nuisance, 
and which certainly would be looked upon as detrimental to 
the value of the surrounding property. 

Considering the strong consensus of opinion against the pro- 
posed chemical treatment, and, indeed, against any chemical 
treatment of the sewage, and in view of the difficulties already 
pointed out attending its disposal upon land, there would appear 
to be only two courses open : either that the liquid should be 
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discharged at Hole Haven, or that it should be dealt with 
on the Maplin Sands. 

But if the system now being tried should not sufficiently 
purify the sewage, the nuisance hitherto complained of will be 
as offensive to Southend and other places as it is higher up the 
river. No advantage will have been gained by discharging 
the effluent into the river at Hole Haven, and the County 
Council will be compelled either to increase the proportions of 
the chemicals with which the sewage is to be treated, or to 
remove the outfall still further. 

Now it is claimed, on behalf of the scheme for the deposition 
and filtration of sewage on the Maplin Sands, that that spot 
would afford all the advantages claimed for Canvey Island, 
together with the advantage of oeing much larger in extent and 
removed far away froni Southend or any watering place. 
Further; instead of a fertile tract of land being rendered 
valueless for agricultural purposes, a piece of land would actually 
be added which, as will presently be shown, may be made 
exceedingly fertile and valuable. 

The general line of outfall is somewhat similar to that 
proposed, in 1857, by Messrs. McClean & Stileman, and lately 
revived by Sir Robert Bawlinson ; but it differs from the latter 
in some important details. The chief of these are : — 

1. The conduit to the Sands would be covered all the way, 
and would have a uniform fall throughout. 

2. While the whole volume of the sewage would be dealt 
with on the sands when reclaimed, the method of treatment 
would be so designed as to remove all ground of opposition on 
the part of those who are interested in the oyster fisheries of 
those coasts. 

Commencing at the outfalls, it is proposed to establish 
additional pumping power at the northern outfall to the extent 
of about 1100 h.p., and to pump the sewage up to an aqueduct, 
comprising two culverts 15 feet each in diameter, the inverts of 
which would be laid at a level of 27 feet above Ordnance 
Datum at the outfall, and be carried with a fall of 9 inches per 
mile for a distance of about two miles, where a junction would 
be made with the sewer from the southern outfall. At the 
southern outfall, additional pumping power to the extent of 
about 1050 h.p. would be provided, and the sewage would be 
pumped through a syphon 9 ft. 6 ins. in diameter under the 
river to an aqueduct consisting of a culvert 15 ft. in diameter, 
commencing on the north side of the river opposite Crossness, and 
extending to a junction with the aqueduct conveying the sewage 
from the northern outfall. 

From this junction the aqueduct would convey the sewage 
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from both siJes of the river a distance of about two miles in 
three culverts, each 15 ft^ in diameter, to the upper end of the 
new outfall sewer, between Dagenham and Rainham villages. 
From this point the new outfall sewer would convey the sewage 
to the Maplin Sands along the line shown on the annexed plan. 

The sewer which would be of concrete lined with two 4^ in. 
rings of blue bricks would be 25 ft. in diameter^ and would have 
a fall of 6 in. per mile without a vertical bend or syphon in the 
whole distance, the level of the invert at the lower end to be 4 ft. 
above Ordnance Datum. The line has been laid ont to follow 
the contour of the land, so that as far as possible the culvert 
will be wholly underground, but at no greater depth than will 
afford a covering to the crown of the arcn with the least possible 
embanking and tunnelling. The discharging capacity of the 
culvert when half full would be equal to 33,747 cubic ft. per 
minute, the velocity 2*3 ft. per second. At Foulness Island the 
conduit would be built parallel to and behind the whole length 
of the front sea wall with^ sluices in it at various points to 
admit of the discharge of the sewage on to the several plots of 
reclaimed land. It has already been shown that an area of less 
than 10,000 acres of ordinary agidcultural land would not be 
sufficient for the treatment of the sewage, and although the soil 
of the area proposed to be reclaimed differs altogether from the 
soil inland, it would not be desirable to enclose less than 10,000 
acres of it. It is proposed, then, to raise embankments, formed 
of clay from the line of the outfall sewer and sand from the 
foreshore, and to enclose the Sands in plots of 500 acres at a 
time. 4,750,000 cubic yards of material it is estimated would 
be dug out in the line of the proposed conduit, while there 
would not be more than about 2,000,000 cubic yards required 
for making the embankments, assuming that they were made 
ten feet wide at the top and raised to a level of eighteen feet 
above Ordnance Datum. About 1,750,000 cubic yards would 
be required for the concrete in the construction of the conduit, 
and it is expected that this would be found in the excavation. 
The material for the embankments could be economically trans- 
ported from the spot where it would be dug to its destination 
in trucks running on lines of rails laid within the conduit itself 
as the construction proceeds, the diameter being sufficient to 
admit of a line of rails each way, up and down. On the verge 
of the sea frontage of the newly-reclaimed land a channel for 
the effluent water would be built, whence the effluent would be 
discharged through various outlets into the deep Swin Channel. 

To determine how the reclaimed area should be best laid 
out for the treatment of the sewage, it must be shown what 
might be its exact cftpacity for absorbing and purifying sewage. 
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from both sides of the river a distance of about two miles in 
three culverts, each 15 it', in diameter, to the upper end of the 
new outfall sewer, between Dagenham and Rainham villages. 
From this point the new outfall sewer would convey the sewage 
to the Maplin Sands along the line shown on the annexed plan. 

The sewer which would be of concrete lined with two 4^ in. 
rings of blue bricks would be 25 ft., in diameter, and would have 
a fall of 6 in. per mile without a vertical bend or syphon in the 
whole distance, the level of the invert at the lower end to be 4 ft. 
above Ordnance Datum. The line has been laid out to follow 
the contour of the land, so that as far as possible the culvert 
will be wholly underground, but at no greater depth than will 
afford a covering to the crown of the arch with the least possible 
embanking and tunnelling. The discharging capacity of the 
culvert wnen half full would be equal to 33,747 cubic ft. per 
minute, the velocity 2*3 ft. per second. At Foulness Island the 
conduit would be built parallel to and behind the whole length 
of the front sea wall with* sluices in it at various points to 
admit of the discharge of the sewage on to the several plots of 
reclaimed land. It has already been shown that an area of less 
than 10,000 acres of ordinary agricultural land would not be 
sufficient for the treatment of the sewage, and although the soil 
of the area proposed to be reclaimed differs altogether from the 
soil inland, it would not be desirable to enclose less than 10,000 
acres of it. It is proposed, then, to raise embankments, formed 
of clay from the line of the outfall sewer and sand from the 
foreshore, and to enclose the Sands in plots of 500 acres at a 
time. 4,750,000 cubic yards of material it is estimated would 
be dug out in the line of the proposed conduit, while there 
would not be more than about 2,000,000 cubic yards required 
for making the embankments, assuming that they were made 
ten feet wide at the top and raised to a level of eighteen feet 
above Ordnance Datum. About 1,750,000 cubic yards would 
be required for the concrete in the construction of the conduit, 
and it is expected that this would be found in the excavation. 
The material for the embankments could be economically trans- 
ported from the spot where it would be dug to its destination 
in trucks running on lines of rails laid within the conduit itself 
as the construction proceeds, the diameter being sufficient to 
admit of a line of rails each way, up and down. On the verge 
of the sea frontage of the newly-reclaimed land a channel for 
the effluent water would be built, whence the effluent would be 
discharged through various outlets into the deep Swin Channel. 

To determine how the reclaimed area should be best laid 
out for the treatment of the sewage, it must be shown what 
might be its exact otpacity for absorbing and purifying sewage. 
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Now, under ordinary circumstances and with due regard for 
the cultivation of crops, it appears, by the table already quoted, 
that the greatest quantity of sewage applied to agricultural 
land does not exceed 17,000 gallons per acre per. 24 hours as 
the regular daily average. But the Maphn Sands present a 
surface different from ordinary agricultural land, ana with an 
efficient system of arterial and under-drainage, would answer 
the purpose of a filter bed. The Craigentinny meadows, which 
receive the sewage of Edinburgh, afford an analogous case, so 
far as the soil is concerned, and have become, from the constant 
application of sewage, very fertile, although, as they are not 
prepared in any way for its reception, the effluent is not 
completely purified. The quantity applied there per acre per 
diem, as shown in the table, is 10,000 gallons. JBut in very 
porous soil, such as that at Merthyr Tydfil, Kendal and 
Abingdon, 50,000 (according to Mr. Bailey Denton), and 
200,000 gallons have been respectively daily absorbed per acre, 
although such quantities render cultivation impossible. 

Taking as an extreme case the average rate at which the 
water of the London companies is filtered upon carefully 
prepared filter-beds of sand and various thicknesses of gravel, 
we find that the volumes absorbed by each acre are at the rate 
of from 1,500,000 gallons to 2,000,000 gallons per acre per 24 
hours. 

Dr. Frankland's experiments, which led to the practice of 
intermittent downward filtration, showed that volumes varjring 
from 42,592 to 95,832 gallons per acre per 24 hours, according 
to the nature of the subsoil, could be purified in passing through 
subsoil drained 6 ft. deep, although these were simply laboratory 
experiments. 

W ithin the last few months the Massachusetts Board of 
Health has issued a report embodying the results of its recent 
experiments on the filtration of sewage. According to this, 
sewa^ may be a good deal purified by being aUowed to pass 
intermittently through a filter of open sand, so that the 
surface by becoming dry may allow air to enter the filter, and 
filtering beds of sand covered with soil may be much increased 
in efficiency, by digging trenches along a slight incline in the 
bed and filling them with coarse sand. When exposed to cold 
and snow, the filtration was found to be imperfect at even the 
moderate rate of 30,000 gallons per diem. Where protected' 
from cold and snow the sewage was passed through the filters at 
the rate of 30,000, 60,000 and 120,000 gallons per acre per 
diem, and at these rates the ammonia showed that 97, 94 and 80 
per cent, of the impurities were removed. Upon increasing the 
rate of filtration to 180,000 gallons, the percentage of ammonia 

K 
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increased, but did not exceed 2 per cent, of those of the treated 
sewage. 

Before applying these figures to the scheme proposed in this 
paper, it may be remarked that the e£9uent need only be so far 
purified, that after admission into the great body of tidal water 
in the Swin Channel, it will not endanger the Oyster Fisheries, 
or cause a nuisance to Southend or Bumham. 

A somewhat long experience of arterial and under-drainage in 
the Lincolnshire marshes, where the surface and subsoil are silt 
originally reclaimed from the sea, has shown to what extent the 
absorbing power of subsoil may be increased. It would be easy 
by trying on the Maplin Sands a system similar to that proved 
in Lincolnshire, to make them capable of absorbing the quantities 
which it is proposed should be discharged upon them. The 
reclaimed areas on the Maplin Sands would be divided into fields 
of say about 100 acres, by the intersection of main arterial drains, 
which would receive the discharge from the underdrains to be 
laid in each field. The excavation from the arterial drains 
within the reclaimed area would be used in strengthening the 
embankments. 

The surface and subsoil on the Lincolnshire marshes is silt, 
as already stated, of more or less density. It is formed by a 
very slow process of accretion until it rises above the level of 
ordinary high tides. Then it gets gradually covered with grass 
and in time becomes exceedingly lertile, and has been let, as 
soon as enclosed, at £3 per acre. In a somewhat similar manner, 
by the application of sewage matter^ it is believed the Maplin 
Sands may become fertilized; and indeed, the Edinburgh 
SI wage meadows seem to demonstrate the feasibility of con- 
verting them into agricultural land. 

From the above examples we may conclude that upon such 
soil, with a proper system of internal drainage, a quantity of 
sewage equal to 50,000 gallons per acre per day may be readily 
absorbed and fairly purified over that portion of the reclaimed 
area which it is proposed should be devoted to filter beds. 
These filter beds, it is suggested, should cover 4,000 acres 
divided in their working into two equal areas to be used 
intermittently, while the remaining 6,000 acres would without 
difficulty absorb 12,000 to 15,000 gallons per acre per 24 hours, 
and at the same time admit of the cultivation of crops. In 
view of future needs, a still larger area might be apportioned 
to filter beds. 

The estimate for the work, exclusive of the 6ost of land and 
foreshore rights, is £4,500,000. The area of the land through 
which easement would be required would be about 300 acres. 
The working expenses of cultivating the enclosed irrigated area 
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would, It Id anticipated, be In great measure covered by the 
returns of the crops yielded. 

There would of course be no difficulty In delivering any 
sewage from the outfall sewer to farmers who might wish to 
apply It to their land. 

The disposal of the sewage of London on the Maplln Sands is 
an old Idea, but recently the owners of oyster fisheries have been 
much agitated at the suggestion of It, although no steps have 
been taken to place It a stage further than suggestion. 

The scheme herein proposed would. It Is C)elleved, so far 

fiurify the sewage as to render It admissible Into the Swin 
Channel without fear of Injury to the oyster fisheries or to any 
other Interest. 

It would be impossible within the limits of a single paper to 
describe in detail a scheme Intended to deal whh so large a 
volume as the sewage of London. This description of the 
outline of such a scheme may, it Is hoped^ contain suggestions 
worthy of reflection and discussion. 



Mr. J. Lbmon (Southampton) drew attention to what had been done 
by the MetropoUtan Board of Works and the London County Council, 
reminding them that precipitating tanks were being constructed at a 
cost of a million sterling, whilst the sludge was being taken in barges 
out to sea. Was this large cost, he asked, to be thrown away ? 
Ought they not to consider whether they should utilise these things ? 
He considered it an imscientific system to take sludge out to sea. 
There was no reason whatever, he held, why London sewage should 
not be treated by chemicals, and by their adoption a sufficiently 
pure effluent could be obtained to render the discharge also sufficiently 
pure for all practical purposes. As to the disposed of sludge there 
should be no difficulty. It ought to be transmitted to some suitable 
soil and there so dealt with, as at Birmingham, as to make it form a 
portion of the land Itself. It was far better, he maintained, to deal 
with a small quantity of sewage and convey it to a place where it 
could be easily disposed of than to go to the enormous cost of con- 
veying the whole of the sewage of London to the Maplin Sands. 
And when they got it there could it be finally disposed of? He 
believed a great mistake had often been made in taking it to 
unsuitable places where it could not be properly disposed of, and this 
error he thought would be likely to be repeated at the Maplin Sands, 
for unless the land had such drainage as to ensure the oxidation of 
sewage there could be no purification at all. And what about 
increasing the County Council rate to carry out this large scheme ? 
The cost of conveying the sewage would alone be four and a half 
millions, and this sum did not allow for the purchase of the land or 
the working expenses, which he estimated at j£l 00,000 a year. The 
yearly payment of interest on the outlay he put down at £250,000 so 
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Black Ash Waste, he proceeded to explain, is a by-product in 
the manufacture of alkali, or common soda, in the making of one 
ton of which four tons of the waste were produced. The residual 
Was principally sulphide of calcium, which, it should be noted, 
is a polluter, and not a clarifier, of water, so that the waste 
itself was worse than useless — the virtue was in his extract. 
By his process the sulphides are metamorphosed into sulphites 
and hypo- sulphites — the strongest and best purifying chemical 
known. This disinfectant is disintegrated, pulverised, and oxi- 
dised under his patent, and is known as Hanson's " Sulphurous 
Powder." Its effects were prompt, marked, and remarkable, 
as seen in the reports of analysts, engineers, and others. 

A given quantity of the powder mixed with water and well 
agitated, is allowed to flow with the polluted water into a 
precipitating tank in conjunction with milk of lime. The first 
result is, that the sulphurous powder absorbs one atom of 
oxygen from the foul liquid, and by so doing sulphurous acid 
gas (Ha SO 8 ) is at once formed, this being equivalent to the 
effect of burning brimstone under water. The fumes permeate 
the liquid and destroy all microbes (or germs of zymotic 
disease), completely ridding the effluent of all organisms what- 
ever. The action of the lime is to contract the solid particles 
in suspension, and by making them heavier in proportion to 
their size, to increase their specific gravity, and so precipitate 
them as sludge. Caustic lime made the effluent alkaline, 
destroying fish, incrustating boilers, and hardening the water 
so that it could not be used again in many manufactures. The 
combination of his two chemicals took up another atom of 
oxygen, converting the result into sulphuric acid (H^ SO^ ), 
which combined with the causticity of the lime, and threw down 
the hydrate of lime in the form of sulphide of lime, and thus 
rendered the effluent neutral as well as pure. The result^ in 
short, complied with the Rivers' Pollution Act in a way sur- 
passing all other attempts. The standard of purity he set up 
was a commercial one, and cost only fid. per head of the popu- 
lation per annum. As to drinking the effluent, that too could 
be provided for, though the luxury would be a rather costly one. 

In proof of these statements he invited an inspection of his 
works, more in number than any other sanitary firm could boast 
of. There are some half-dozen different solutions of the sewage 
difficulty offered to the public, with chemical materials of the 
most diverse kind. And whereas public reports showed that 
all, or nearly so, of these different methods had been abandoned 
somewhere, it was a significant fact that Hanson's system had 
in no instance been abandoned when fairly tested. 

This process defeated the A.B.C. in open competition at 
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Leeds in July, 1876, the effluent being (according to the Leeds 
press quoted) colourless, inodorous, and of a higher standard 
of punty than Government required. 

In the same year it was adopted by the Tong Local Board, 
and Mr. Edward Croft, the Chairman of the Board, reported 
that " the method has always been, and is acknowledged, by the 
most eminent chemists and engineers, to be the simplest, 
cheapest, and most perfect ever known ; and the Tong sewage 
is of the vilest type. Mr. Hanson produced a bright, clear, 
inodorous, and almost pure effluent, said to be the purest in the 
country." 

In 1880 he delivered the Tweed from the pollution of 
Hawick. 

In the following year he put up Sewage Works at Golcar, and 
others at Crimble, at a cost of £3,220, still in use with his 
process. 

Subsequently Aldershot required his treatment, and after- 
wards he undertook large contracts at Tottenham, Leyton, and 
Canning Town (on the Lee), Silver Town (on the Thames), 
and elsewhere. 

The Lee was notorious for its pollution, causing litigation and 
legislation, and ruining all traaes that had depended upon it. 
In six months (according to the Daily Chronicle quoted) all 
this was changed, and Major Lamorock Flower, as Sanitary 
Engineer to the Conservancy Board, reported that on their 
annual survey of the river, they expressed their " unqualified 
delight at its changed condition, mainly due " (as the Major 
pointed out) " to the treatment of the Tottenham sewage by the 
sulphurous powder." In a Select Committee of the House, of 
Commons on the state of the river, Mr. W. C- Young, the 
Consulting Chemist of the Board, gave his preference to 
Hanson's process (in answer to questions by Sir Henry Eoscoe), 
particularly because "the effluent was perfectly free from 
microscopic organisms," 

As to the Leyton works, he quoted from the Eastern Mercury 
the testimony of Mr. J. G. Browning, Assistant Engineer to the 
Local Board, that they were " the finest in England, if not in 
the world ; " and that " the most celebrated engineers in the 
country," on inspecting them, " go away with a very favourable 
impression of tne manner in which Lejrton disposes of its 
sewage by Hanson's Sulphurous Powder." 

After mentioning West Ham and his "detective water-wheel" 
near Lee Bridge, Mr. Hanson dealt with the disposal of his 
sludge (which Dr. Munro, F.C.S., had said was the second in 
manurial value, 28s. 6d. per ton), stating that when not wanted 
as a fertilizer he carbonized it in a destructor. 
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In drawing his remarks to a close Mr. Hanson advised great 
caution and personal enquiry on the part of those seeking 
deliverance from the sewage difficulty, whereby they might save 
the waste of millions. " Beautiful sewage-farming was a thing 
of the past. The watery ways of our weather give the poor 
farmer * liquidation ' enough without irrigation. Mere precipi- 
tation and filtration was but toying with pestilence. 



Major liAiiosooE Floweb (London) said the author of the paper 
had enabled him to state, that the Lee was no longer the narrow dirty 
ditch it was when he took charge of it twenty years ago. He 
endorsed all Mr. Hanson had said as to the value of the treatment of 
sewage, by his mode of dealing with the residuum product, and he 
mentioned that at Tottenham where the river had been very filthy, 
Mr. Hanson's method had been adopted, with results so satisfactory 
that his own Board wrote to the Tottenham Local Board to record 
their great s^se of satis&ction. When the water was drained out in 
the portion of the river where Mr. Hanson's method was adopted, it 
was found that the bed of the stream was singularly clear, whilst at 
Hertford, where it had not been adopted, the bed of the river was in 
the most filthy condition. At Hertford, moreover, sulphate of iron 
had been used, which showed that this compound was not always to 
be relied upon. 

Mr. William White (London) said it seemed to him that Mr. 
Hanson's method might very well form a subject for the investigation 
of the Institute in London. 

Mr. H. H. CoLLnrs (London) pointed out that whenever a Certi- 
ficate of The Sanitary Institute was given to an invention, it was 
only given after the Judges had made a careful examination, and had 
tested it for themselves. In short, The Sanitary Institute Certificate 
was a thoroughly hmafde document. 

Mr. Hansoist (Wakefield), in reply, said that if a cup full o£ his 
sulphurous powder was taken and a httle acid poured on it, it would 
so fumigate the room in which they were assembled, as not only to 
drive out all the parasites, but to drive them out too. There was no 
difficulty, he held, in treating the sewage of London by his method, 
and no subsequent treatment would be required. 
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On ^^ Artisans* Dwellings^' by Frai^cis Hoopeb, A.R.I.B.A. 

The construction of " Artisans' Dwellings " is a subject well 
deserving the attention of the architectural section of this 
Congress, not alone in reference to sanitary fittings and 
drainage, but also with regard to locality, surroundings, and 
disposition of plan, comprehending as these dwellings do the 
housing of a vast section of the entire population. 

It is not necessary for me to enlarge upon the present 
grievously unsanitary conditions of the houses occupied by large 
numbers of artisans and their families in our densely crowded 
cities — conditions incidental not solely to overcrowding, but to 
the fact that houses old and dilapidated, constructed often for 
a class of tenants whose circumstances were entirely different 
to the present occupants, and render the accommodation quite 
inadequate to the requirements of humbler households. 

The provision of healthful and comfortable '* hxxmes " should 
be the aim of all who undertake the housing of artisans. 

Many of my audience must have observed the spreading 
fashion for the erection of so-called model tenement dwellings ; 
I use the word ** fashion," but might be more correct in 
calling it "fever,'.' as speculators have found that here, for 
the present at least, money is to be made, and building plots 
small and large, suitable and unsuitable, are being covered 
with residential flats and artisans' dwellings, which I believe 
will be found dangerous encumberers of the groiuid very soon 
after the brightness of the tuck-pointing outside and of the 
machine-printed wall-papers inside has worn off. 

Begarding the general question of housing artisans in large 
towns, many economies are effected in tenement buildings, m 
that, one roof, one drain, one staircase, one water and gas service, 
suffice for many households, and whilst all are in good order 
all benefit alike ; but should accident occur, defect arise, water 
fail, a drain choke, or a fever break out, the evils spread, 
and all are liable to suffer. It is most essential therefore that 
in such thickly populated buildings, which are sometimes as 
much as six storeys high, the sanitary arrangements should be 
of the best construction, and all apparatus and fittings of the 
most substantial kind. Hence I view with more anxiety the 
activity of the private speculator in tenement dwelling, than 
of those who erect villas in our suburbs the ill-repute of which 
has long ago become a by-wonL 
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Relation or Rent and Wages, 

In considering the structural requirements of *' Artisans' Dwell- 
ings," it is necessaiy to determine the class of artisans whose 
requirements are to be met, as the accommodation and household 
fittings are regulated by the rents obtainable from the tenants. 
I propose now to connne my remarks to block or tenement 
buildings in thickly-populated towns suitable for artisans whose 
weekly wages range from 30s. to 50s. 

Evidence given oef ore the "Royal Commission on the Housing 
of the Working Classes, 1885,' goes to show that in a large 
district in London, where special enquiry was made, upwards of 
88 per cent, of the working men were found to pay more than 
one-fifth of their earnings m rent, and that the average rent of 
one room, let as a separate tenement, was 3s. 10|d. ; of a two- 
roomed tenement, 6s. ; of a three-roomed tenement, 7s. 5id. 
The Report of the Commission adds, " Corroborative evidence 
is not wanting that the witness erred, if at all, on the side of 
moderation." 

The scope of my subject is therefore confined to tenements 
rented from 6s. to 10s. per week ; and here it may be well to 
remark that the weekly income of an artisan with a family is 
not arrived at by simple enquiry as to the amount he himself 
earns ; for in an industrious family not only the wife, but fre- 
quently the elder children, contribute to the weekly earnings. 

Selection op BuiLDiNa Site. 

In selecting a site for Artisans' Dwellings, it is of the highest 
importance to secure sufficient area, well-drained subsoil, and 
suitable shape. 

From measurement of the best-arranged buildings of this 
class, I find that these occupy on an average about one-third of 
the entire site, thus leaving two-thirds for air, light, approaches, 
and recreation. 

It is important, from a commercial point of view, that the 
buildings shoidd be in proximity to the factories, wharves, 
or other places affording employment for the tenants, or that 
cheap and rapid means of transit either by rail, omnibus, or 
tram-car, should exbt. 

Open Spaces. 

It would appear from an inspection of a large number of 
existing dwellings erected both by private individuals and 
limited liability companies, that the front of every block should 
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either abut upon, or else face a public thoroughfare, and thus 
afford a more cheerful outlook than the alternative courtyard. 
It further seems that where no rights of light exist to limit the 
height of building, builders are tempted to carry up their 
worfc to a height which seriously injures the light and whole- 
Bomeness of the lower tenements. 

Where buildings occupy more than two sides of any enclosed 
space, it is most aesirable to avoid the abutting of two buildings 
at the angles, which invariably darkens certain of the staircases 
and rooms, and to leave an open space between to permit the 
free circulation of air, and avoid stagnation, whicn tends to 
create disease. 

It is not always possible for the architect to choose the aspect 
of his building, but- an attempt should be made to secure 
frontages to east and west, so that the windows may receive the 
horizontal rays of the sun, whilst the vertical rays strike down 
into the courtyard and street. 



Approaches and Entrances. 

The development of any large scheme usually involves the 
repetition of a certain arrangement of rooms around a 
common staircase, which gives access to the several tenements, 
each of which, as far as possible, is self-contained. 

The entrance may be formed at the back or front of the 
block, but where the staircase is built against an outer wall 
there are certain advantages in having the entrance at the back, 
as the stairs are more private, and the whole of the front wall 
is available for rooms. 

In such cases the courtyard is entered by an archway 
through the front block, and the tenants are more directly 
under the control of the superintendent, whose office may be 
at one side of the principal entrance. 

The several blocks will vary from 28 ft. to 36 ft. in depth, 
according to plan, and the frontage from 45 ft. to 75 ft. 



Height of BuiLDiNas. 

The height of the buildings should not exceed five storeys 
above the ground, on account of fatigue in ascent and obstruc- 
tion of light and air. Shops may occupy the ground floor in 
busy thoroughfares, and will probably be let in conjunction 
with a cellar below, or perhaps a tenement behind or above, 
thus helping to augment the revenue. 
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COUETTARDS. 

The courtyards may with advantage be levelled, and spread 
with a 9 in. layer of cement concrete, laid to falls for drainage, 
and finished on the surface with a coating of compressed 
natural asphalt or tar-paving, which latter is fairly efficient 
and much the cheaper oi the two materials. 

Stairo^es. 

The staircases should be built a^nst an outside wall, so that 
ample windows may light them and that a shaft may be avoided, 
which would spread fire upwards should such break out in the 
building. 

Fire-resisting materials should in all cases be used for stair- 
case construction, and for this purpose gas breeze concrete is' 
more reliable than stone, for both treads and landings. 

The height of the storeys in the clear should be about nine 
feet ; thus, if the rise be seven and a half inches, two short 
flights of eight steps wiQ extend from floor to floor, and the 
tread with nosing need not exceed eight inches. 

The width of the staircase should be not less than six feet 
nine, which, with a nine inch brick newel, will allow of treads 
three feet wide ; winding steps should on no account be tole- 
rated, being both dangerous and difficult to light. 

A solid newel should always be introduced, as it increases the 
strength of the stairs by giving the treads a bearing at either 
end ; offers resistance to, and mitigates the spread of fire from 
floor to floor by the staircase well ; prevents tenants from seeing 
one another and talking from floor to floor, and thus adds much 
to the quietness and pnvacy of the building. 

Open Balconies. 

With a view to reduce the number of staircases, and to 
avoid the formation of internal corridors of approach to 
several tenements, external galleries or open balconies have 
in many instances been constructed, but these must on no 
account be arranged on the side next a public thoroughfare, 
nor should the balconies of two parallel blocks be towards 
each other. 

This arrangement can not, however, be commended as the 
rooms are deprived of much light, and unless the rooms are 
entered directly from the balcony, there is of necessity a loss 
of floor space by the formation of a passage-way. 
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Internal Corkidors. 

Internal corridors are specially to be avoided, as they are 
most difficult to light, and are consequently but rarely kept 
clean. They further afford shelter for loafers and gossipers, 
and hence are morally injurious. 

It is well that the window openings upon the staircase should 
be unglazed, in order to secure ample ventilation, and to prevent 
the transmission of foul air or disease; each opening being 
protected by a strong iron guard-rail. 

The walls of the staircases should be lined with some hard 
impervious substance which can be readily washed. 

Gllazed bricks are very efficient, but a tinted granolithic 
cement dado 4 ft. hi^h presents a more homely effect, the wall 
above being plasterea and coloured. 

A strong handrail should be provided, and may be formed of 
1^ in. wrought iron gas-piping in straight lengths fixed about 
2 in. from the wall bv means of short brackets. 

The front door oi each tenement should open immediately 
upon the staircase landing, and, where space permits, an en- 
trance lobby should be provided to increase the privacy of each 
dwelling. 

A good average height from floor to floor is 10 feet, riving 
about 9 feet in the clear; and, bearing in mind that the Public 
Health Act requires 300 cubic feet of air for each adult, and 
150 feet for each child, as a minimum in the sleeping room, it 
is necessary to provide floor space equivalent to at least 6 ft. 6 in* 
by 5 ft., and 5 ft. by 3 ft. 3 in. respectively. 

Shoots fob Dust and Ashes. 

Shoots for the disposal of household dust and ashes may 
suitably be formed in the comer of the half-landings of the 
stairs. These shoots should be shafts about 9 in. by 9 in., formed 
in the brickwork rendered internally in cement, discharging 
at the bottom into a dust cellar or a movable receptacle, and 
continued up through the roof for ventilation. The hopper- 
door on each half-landing should have side cheeks and a metal 
flap inside to prevent the dust from being blown back before 
the door can be closed, thus making dirt and litter on the stairs, 
and it also should be made self-closing. 

Each landing should be lighted at night with a gas jet of 
about 20-candle power; the frame of the lamp being easily 
removable for cleaning and repairs. A very neat pattern, 
used by the Improved Industrial Dwellings Company, consists 
simply of a front hooked on to buttons on the wall ; the glass 
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is in narrow slips, not puttied in, but secured in a groove, and 
the enclosure is ventilated by a short pipe carried through the 
concrete landing above, and finished on the top with a metal 
hood. 

Internal Abbangement of Tenements. 

The internal arrangement of the tenement should as far as 
practicable assimilate to that of a well-planned country cottage, 
the size and number of rooms depending upon local circum- 
stances, wages, and requirements. 

Single-room dwellings are in request in some districts, but I 
find in the Peabody Buildings in Westminster most of the 
single rooms have been let together in pairs, the largest demand 
being for two and three rooms, whicn, for economy of space, 
are arranged to open the one from the other. ' 

A convenient size for the living-room or kitchen is eleven 
feet wide by thirteen feet from front to back ; the fire-place 
being so placed as to allow of a bedstead at the back of the 
room, if required. The windows should be of ample width 
(three feet six inches at the least) and should extend to within 
six inches of the ceiling to obtain the utmost light and ventila- 
tion. The sashes may be made in three heignts ; the lower 
being fixed for the protection of children, oDscured glazing 
answering as a window blind ; whilst the upper ones are double, 
hung with pulleys and weights. The cooking- range should 
not De less than 3 ft. in width, and fitted witn an oven ; all 
parts subject to heavy wear, such as the fire-bars, draw-out 
fret, drop-bars, trivet, etc., being of wrought iron. The follow- 
ing fittings should also be provided: a fixed dresser, with 
shelves and cup rails ; a food store, ventilated if possible from 
the external air; a coal-bunker, formed with a sliding door 
or top flap ; a sink of Bristol glazed ware ; a wooden drainer ; 
and a plate-rack. 

In the Peabody Buildings and many others of similar type 
the sinks as well as the w.G.'s are on the staircase landings, 
used jointly by the occupants of two or more tenements, and 
open to the constant inspection of the superintendents. 

Laundries. 

In addition to the sinks, a laundry is frequently provided on 
each storey for the general use by turn of the several tenants, 
furnished with one or more coppers, and teak or stoneware 
washing-troughs, and, as in some of the recently erected 
buildings of the '^ Artisans, Labourers, and General Dwellings 
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Company," an enamelled fire-clay bath is also provided, to 
whicn cold water is laid on, hot water being obtained by each 
tenant from a copper. From many enquiries I find that baths 
are but little appreciated, and appear likely to continue so with 
the present race of tenants. 

In order to obviate annoyance from the smell and escape of 
steam from these laundries, the Improved Industrial Dwellings 
Company have for a long time past been constructing them 
on a large scale, on the fiat roofs of their buildings, where 
steam freely escapes, and there is ample space around for drying 
the wet linen. This example has been followed by the Peabody 
Trustees in their buildings in Peter Street, Westminster, where, 
in addition, is provided a covered drying-ground, which can be 
kept under lock and key and used by the tenants in turn for 24 
hours, viz., 8 a.m. to 8 a.m., and is much appreciated by them. 

The Trustees still provide only one w.o. and sink between 
two families, whereas the former Company appears to make it a 
principle that each tenement shall have its w.o. and sink con- 
tained within itself. 

Two distinct arrangements of plan are shown in the accom- 
panying illustrations (page 208). In the one case the sink is 
placed in an enclosure opening from the living-room, having a 
window, and comprising also a food and coal store, whilst the 
w.c. is entered from a lobby, and is both lighted and ventilated 
by a window to the outer air over that of the sink enclosure. 

In the second case the front enclosure of the living-room is 
set back from the general wall-line to form a balcony, upon 
which is the W.O., coal store, &c. 

The entrance-lobby, which adds greatlv to the privacy and 
comfort of the tenement, should be provided with hat and coat 
hooks, and the rooms should have wooden rails on the walls for 

Eictures or prints, to prevent as far as possible injury caused 
y driving nails into the plastering. 

Bed-rooms. 

The bed-rooms will vary in size, but one at least should be as 
large as 13 ft. by 9 ft., and a hanging closet for clothing should 
be provided in each. Fanlights over the doors prove most 
useful ventilators, and if glazed with obscured glass prevent, 
dark passages. Every bed-room should have a fireplace so 
planned as to allow a clear space round the bed of at least 
twelve inches, and the grates should be of fire-lumps, with fuel 
space of about 8 in. by 4 in. and 10 in. deep, the mantel and shelf 
being of cast iron, as the most durable material for such buildings. 

I found in some dwellings in Rouen gas services provided 
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for cooking ; a provision which I consider worthy of imitation 
in this country. 

In many buildings Venetian blinds are provided by the pro- 
prietors ; these present a more tidy and uniform appearance 
externally than roller blinds, and are a source of economy to 
the tenant, who would otherwise have almost invariably to 
provide himself with new roller blinds on entering. 

Each front door should be provided with a strong lock, vary- 
ing in pattern throughout the building ; also with knockers and 
spring letter-plates, and should be legibly numbered. 

Window-gardening may be encouraged by providing wide 
sills, on which pots and flower-boxes may be placed, thus 
assisting to relieve the monotony of the fagade. 

Roofs. 

Where roofs are flat, the staircases should give direct access 
to them, and should be finished with a solidly-constructed bulk- 
head. 

Close guard-rails should be fixed around the roofs at least 
5 ft. in height, moimted on a solid parapet, for the protection 
of children and adults. 

The construction should be of iron joists, cement and coke- 
breeze concrete, finished on the top with asphalt or tar-paving. 
The surface should be laid to sufficient falls to secure ample 
drainage ; the floors of the laundries, when constructed on the 
roof, should have channels to carry off the water quickly from 
the troughs, &c., wooden lattices being provided for the women 
to stand upon whilst at their work. 

The general unsightliness of a flat-roofed building has been 
mitigated by the Improved Industrial Dwellings Company in 
their new buildings near Qrosvenor Square, by constructing 
the topmost storey with an almost vertical mansard roof, 
covered with tiling, above which is the stone curb carrying 
the guard-rail, supported by an iron purlin running parallel 
with the front wall. 

Water Tanks. 

The water storage-tanks, constructed of galvanized iron, may 
find their place on the flat roof, and should afford a supply of 
about 40 gallons for each tenement. Each tank should have a 
brick enclosure for protection against frosty and should be so 
raised from the roof that it may be emptied onto the roof 
leither for flushing the drains below or for periodical cleansing. 

Stout galvanized iron hooks should be built into the chimney- 
stacks at proper heights for securing the clothes drying-lines. 
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General Construction. 

The external walls, if not more than the height suggested, 
namely five storeys of 10 ft, each, will not require to be more 
than one and a half bricks in thickness above the first-floor level. 

The bricks should be hard and square, and the mortar joints 
weather-pointed. 

Gas-breeze and cement cast in moulds is now largely used for 
external lintols, sills, strings, and copings, and may be relieved 
with a simple incised ornament on the face. 

In floor constraction, some persons insist on the use of 
iron joists in one length between back and front walls, filled in 
with breeze concrete ; whilst others maintain that timber with 
a good plaster below is sufiiciently fire-resisting : the rarity of 
fire in such buildings being some justification for this contention. 
Where timber construction is used, the floors should be well 
pugged, to prevent the transmission of sound. Tongued and 
grooved floor-boards should in all cases be employed as being 
more easily kept clean than straight>-jointed boarding-joints, 
which soon open and harbour dirt. 

Drainage. 

The drainage system should be of the simplest kind and 
executed with the greate&t possible care. 

The soil-drains m the yards, &c., should not be less than 
6-inch glazed stoneware socketted pipes, jointed in cement, laid 
on a bed of concrete to a fall of not less than 2^ inches to 10 feet, 
with ventilated inspection pits at every bend, and an inter- 
cepting chamber as close as possible to the junction with the 
street-sewer. 

The stack-pipes should be of galvanised cast iron, with socketted 
and caulked joints, connected directly with the drains, and con- 
tinued some 7 feet above the roof as ventilators. These may be 
made to serve also as rain-water pipes, by means of a species of 
movable ventilated bell-trap, and are available for flushing the 
drains when the water-tanks are emptied. 

The w.G. apparatus, which may be a Bri&tol glazed flush-out 
closet with water-waste preventing cistern, should have specially 
cast iron y connections with the stack-pipes that there may 
be no joints in the thickness of the walL The stoneware sinks 
may be fitted with l|-inch glazed waste-pipes, with syphon 
traps and inspection inlets, discharging outside the building by 
a stack-pipe above the water line of a yard guUey-trap. 

All the water-mains should be of galvanised wrought-iron 
pipe, and stop-cocks should be provided for shutting off the 
water from each separate tenement in the event of repairs being 
required. 

o 
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FiRB Hydrants. 

Fire hydrants should be provided at intervals in the court- 
yards ; tnej would be found nsef ul for watering and cleansing 
the courtyards as well as for the extinction of fire. 

Cost of Land and Buildings. 

Details of cost are not easily obtainable, nor are the figures 
of executed schemes unfailing guides for the future. 

Some undertakings owe their remunerative returns to the 
liberality of a ground landlord who has leased a site below its 
market value, as in the case on Lord Portman's estate in Lisson 
Grove, and on the Duke of Westminster*s estate in Oxford 
Street. A marked contrast presents itself in the case of the 
Petticoat Square site, where the land cost the Commissioners 
of Sewers at the rate of £14 per square yard, including 
trade compensation to tenants for disturbance. 

Mr. Moore, of the Improved Industrial Dwellings Company, 
.calculates the average amount paid for freehold land by his 
companv to be about 30s. per yard, the highest they have paid 
being x2 14s. 4}d. Mr. Moore calculates the present cost per 
room to be about £60, including w.O.'s, laundries, &c, the 
average weekly rent per room being now 2s. l^d. 

Tenant Pbopbietobship. 

In view of the increasing political power and wage-earning 
capacity of the working classes, I venture to urge consideration 
of the question of tenant proprietorship. I believe myself 
right in saying that facilities for purchase have lar^ly been 
taken advantage of by artisans in many towns in the JS^orth of 
England, where the encouragement of thrift, sobriety, and self- 
respect has been eminently beneficial to the tenants. 

So important is this matter considered in France, that the 
*' National Association for the study of questions relating to the 
improvement and construction of cheap dwellings," which is an 
outcome of the International Congress held in Fans during the 
Exhibition of last year, has devoted the whole of its first publica- 
tion to details of a scheme adopted in Havre for giving facilities 
to artisans for the purchase of four-roomed cottages in their own 
walled gardens, by quarterly payments extending over 14 years, 
and amounting to 10 per cent, on the purchase money paid 
annually. 

The chief distinguishing feature consists in the fact that 
when one-third the purchase money has been deposited, a con- 
ditional deed of conveyance is granted, which is saleable, and 



TBAJrCIS HOOPBB. 211 

this constitutes a marked departure from the lines of most of 
the Building Societies in our own country. 

In London an association has recently been established under 
the auspices of the oiBcers of the Leman Street Co-operative 
Wholesisde Society, from the prospectus of wliich I quote the 
following : — 

" The Society was formed in 1888 with the object of applying 
to the owning and letting of working men's dwellings the prin- 
ciple of co-operation, which has proved so successful when applied 
to retail distribution. 

" Fair rents, according to the current rates of the locality, 
are charged to the tenants, who must be members of the 
Society. After making proper provision for expenses, &c., a 
dividend, limited to 4 per cent., is paid on the share capital, and 
the remainder of the profits are divided amongst the tenants in 
proportion to the rents paid by them, and when so divided are 
carried to the credit of each tenant^ s share account until he has 
so much capital in the Society as is equivalent to the value of 
the building inhabited by him. After such a period has 
been reached, the dwelling occupied by the tenant will remain 
the property of the Society, but he will be entitled to receive 
his share of surplus profit in cash. 

'^ When a shareholder ceases to be a tenant, the Society will 
have the right at any time to purchase and extinguish his shares ; 
but in the event of the Society being unwilling to exercise this 
right, the shareholder will have the usual power of selling 
them." 

The rules provide that internal repairs shall be done when 
the Society deems necessary, and, unless carried out by the 
tenant of the repaired building, they will be charged against 
his share accoimt. 

Each estate is to be managed by a committee of tenants, and 
it will be to the interest of every member of the Society to 
find a tenant for an empty dwelling, as well as to see that his 
fellow members are careful with the Society's property and pay 
their rent punctually. 

The advantages offered are, a share in the increased value of 
the real property of the Metropolis caused by the growth of 
population ; an attractive and profitable mode of investing 
savings, an economy of rent, and the prospect of becoming 
capitalists. 

It is too soon yet to judge of the success of the scheme, 
but the Society has already two small properties in full occu- 
pation, the one at Upton Park, the other at Penge. Am I 
unreasonable in suggesting the possibility of a scheme for 
appropriating to the erection of dwellings, in the form of loans, 
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some part of the rapidly-increasing resources of the Post Office 
Savings Bank, by affording facilities to depositors to convert 
their savings into shares, and thus extending the interest of 
artisans in a commercial enterprise of the greatest social value t 

SUMMABT. 

I have to express my thanks for your indulgent attention, and 
in conclusion, would summarise my obsen^ations as follows : — 

1. That artisans' tenement dwellings need most careful 
planning and construction, to secure the healthfulness and 
moral welfare of the tenants. 

2. That, in the interests of the artisan class, and for the 
relief of the congestion of our central districts, increased 
facilities should be afforded for residence in the outskirts by 
reorganised train-services at low fares. 

3. That tenant proprietorship, which has elsewhere proved 
a boon to artisans, should be encouraged by all equitable means 
in the neighbourhood of London. 

These remarks I commend to the earnest consideration of all 
those who have at heart the health and welfare of onr artisans 
and labourers and their families, and especially to the members 
of The Sanitary Institute. 



Mr. E. C. BoBiKS (London) observed that the plans prepared by Mr. 
Hooper showed great improvements in modem industrial dwellings. 
One thing especially was important, and that was the private manner 
in which the buildings ought to be constructed. He objected to their 
looking like workhouses or warehouses, and pointed out that many 
people did not like to be associated with anything that looked like 
charity. In the dwellings over which he had some supervision he 
found there was a demand for separate water-closets, but this was an 
expensive arrangement, and perhaps the best thing to do was to give 
these closets a separate access. In cases where the houses had flat 
roofs some were used for the purpose of washing clothes, whilst others 
became drying-grounds, and some play-grounds. But they found 
that the inmates did not care about the wash-house being thus 
situated though they did not at all mind the roof being used as a 
drying-ground. 

Mr. H. H. CoLLnrs (London) said with regard to a point raised 
by Mr. Eobins that he thought, do what they would, this question of 
industrial dwellings must become one of charity. They could not then 
look like palaces, and if people wanted cheapness they must be content 
with a very small return for their outlay. The first question was that 
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of land. Artisans wanted to live in good neighbourhoods but did not 
care to pay the additional cost, forgetful or ignorant of the fact that 
when owners had to pay more than twopence per foot for land, it was 
impossible to secure the accommodation they wanted for two shillings 
a room. He disapproved of sculleries, closets, or corridors being 
in common. He found it cost him no less than £50 for each room of 
measurements something like 12 x 14 X 10. However, instead of the 
artisan using them he found they became occupied by clerks and 
their families, so that their end was very different from what was 
intended. Then the rooms had to be of sufficient height — 8 feet had 
been mentioned as the minimum — and he held in addition they should 
be fire-proof. 

Dr. Stkbs (London) spoke from his experience as a member of 
the Council of the National Dwellings Society, and held that the last 
block of artisans' dwellings that had been erected, that in Waterloo 
Square, Camberwell, was the very finest. The question was largely 
one of cost, and he thought instead of calling them artisans' dwellings, 
they would be more accurately described as dwellings at 2s. 6d. per 
week, or block dwellings, so as to distinguish them from ordinary 
private houses. Eecently he had had occasion to enter into some re- 
search, concerning the number of persons that could be housed on a 
given space. Much depended of course on the conditions, one of the 
first of which was the width of the front and back space. The angle 
of incidence of light should be at least 45 deg. One of the chief things 
to be considered was economising space. In the Peabody system 
they got about four-fifths of their properties for dwelling purposes and 
the other fifth for access and accessories. With regard to sleeping 
and living-rooms, the usual amount of space was 300 feet per person 
for living-rooms, and 400 for sleeping and living when combined. 
This, he considered was not sufficient. Instead of 300 or 400 
it ought to be 700 feet for each person. Whilst he recognised the 
necessity of providing wash-houses, coppers, coal-sheds and sinks, he 
thought that baths in industrial dwellings were a great mistake. He 
had found that the baths became blocked up with various items of 
furniture and were never used. The people did not like them, and 
he supposed a reason might be found in the fact that there was no 
hot water. If baths were to be adopted at all, he suggested that they 
should be erected in separate buildings fitted with hot-water pipes, and 
be placed under the charge of an attendant. He objected to any 
artificial systems of drainage or ventilation, for the people did not 
understand any but the simplest constructions and all others became 
speedily out of order. As to the question of charity, he did not know 
of any rooms that could be let for one shilling or one shilling and 
sixpence per week. The least he thought they could let single rooms 
for was two shillings and sixpence per week. In common lodging 
houses in London, the lowest charge was fourpence per night or two 
shillings and fourpence per week, and yet the County Council were 
thinking of exercising their charity (in spite of the Industrial 
Dwellings which were let, as he had shown, cheaper) by erecting a 



214 ABTISAKS' DWBLLiyOS. 

number of these houses. In his experience Industrial Dwellings 
could not be erected under ^56 a room, and it was absurd therefore 
to think of letting them under two shillings and sixpence a week. 
With regard to the question of common closets, common corridors, 
and common things generally, these were the amenities of social 
communities living together, and the improvement that was wanted 
must come be thought from the manners of the people themselves. 

Mr. WnuAM Whitb (London) had been asked to suggest that 
there should be a mortuary attached to Industrial Dwellings, and also 
that it would be a great advantage if provision could be niade for gas 
stoves. With regard to ventilation he thought a flue should be 
constructed with openings near the oeiling, so as to ensure the 
circulation of air. 

Mr. HooPXB (Loudon), in reply, said that he had alluded in his 
paper to the dwellings in Glasgow, where provision was made for 
single room tenants. Becesses were made for the bed, the room was 
well ventUated, and it had a closet with sink and fuel stove and 
cooking implements. 

The Pbesident of the Section pointed out, that if they made 
Industrial Buildings so perfect as to render them expensive, many 
artisans would prefer the cheaper dwellings that were already in 
existence. 
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Geological Survey of England. 

Fbesidbnt of thb Sbotiok. 



" Geology in its relation to Hygiene" * 

It 18 possible that the remarks which I wish to make in opening 
this Section may be considered by some to be rather out of 
place at a meeting of this Institute ; some may think them too 
special and technical ; but the subjects admitted to Section III. 
are so extensive that specialisation on the part of its President 
is to some extent a necessity, and I think further that a man 
is best occupied when speaking on a subject which he knows 
fairly well. 

It may be that by taking a special district as our text we 
can well illustrate some general principles; and at the same 
time a description of the district in which we are now meeting 
may not be without interest to some now visiting it. 

The geology and scenery of Sussex may be considered some- 
what tame and uninteresting to those who arrive here from the 
wilder and more mountainous districts of the North and West ; 
yet for many reasons Sussex is peculiarly well suited for illus- 
trating the subject before us. The varieties of soil are here 
strongly marked — clay, sand, and limestone being each well 
developed. The conditions under which springs and under- 

* The various points referred to in this Address were illustrated by 
numerous Diagrams, including the Maps, Sections, &c., published by the 
Geological Survey. Information relating to the fj;eoIogical structure of 
the district will be found in the author's *' Geology ot the Weald" (Memoirs 
of the Geological Survey), 1875. Reference mav also be made to a paper 
on the "Agricultural Geology of the Weald," m "Joum. B. Agric. Soc," 
Ser. 2, vol. viii., p. 241, 1872. 
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ground water occur, and the quality of the water obtained, 
vary greatly in different parts or the county, and this variation 
of condition almost entirely depends upon geological structure. 

Speaking broadly, we may say that Sussex is divided into 
seven nearly parallel east ana west bands, each well marked off 
from the next by different geological characters. If we take 
these in order, going from south to north, we name them in the 
order of their geological age, the newest coming first : — 
1. Drift and Tertiary Beds of thel Nature of the Soil. 

Coast, from Brighton west- >• Various. 

wards •.. ••• •••) 



Calcareous. 

Calcareous and sandy. 

Clayey. 

Mostly sandy. 

Clayey. 

Various. 



2. Chalk 

3. Upper Greensand 

4. Gault 

5. Lower Greensand 

6. Weald Clay 

7. Hastings Beds 

Partially covering up these strata in places there are small 
areas of old River Drift (gravels and loams) ; there are also 
the alluvial flats along the rivers, but none of these are of much 
importance in relation to the subjects to be now discussed. 
The Alluvium, &c., of Pevensey Level covers a large area, but 
this district contains only a small population. 

The central parts of the Weald, forming the north and 
north-eastern parts of Sussex, are thus formed of the oldest 
beds. The strata dip generally to the south, and therefore 
newer beds come on as we pass from north to south. This 
statement, however, is true in a wide and general sense only, 
especially for the Hastings Beds area. There are nimierous 
variations from this rule due to rolls of the strata, forming what 
are known as anticlinal and synclinal folds, which, together with 
the faults (or actual breaks in the continuity of the strata), 
have an important bearing on the physical geography of the 
country, and also on the course of the underground water. 

Perhaps the hygienic aspects of geology could be best dis- 
cussed by grouping our remarks under three main heads : — 

Distribution of the population. 

Water-supply. 

Distribution of disease. 

So far, however, as surface water-supply is concerned the 
first and second necessarily go more or less together, as the 

Srimitive settlements of tne country were almost invariably 
ependent upon the occurrence of springs (or of water at 
shallow depth) and dryness of soil. Water-supply in its modem 
sense^ as dependent upon deep wells, involves geological ques- 
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tions of a more intricate nature, and many places in the Weald 
of Sussex, admirably situated for once obtaining a good surface 
supply for a small population, are badly situated for obtaining a 
large supply from deep wells. The population of many villages 
is not increasing : even for those which have to some extent 
increased, the natural water-supply from springs, streams, and 
shallow wells would still suffice. But cesspools have hopelessly 
poisoned the wells and springs, and systematic sewerage has 
louled the streams. No one well acquainted with the condition 
of rural England can doubt that a large part of the sanitary 
work of the present day is merely combating the evil effects of 
ill-considered sanitary measures in the past. 

In the area occupied by the Hastings Beds we find extremes 
of wet and dry soils. In the great majority of cases the 
villages stand upon sandy sites, but often near the outcrop of a 
clay-bed, which throws out water at its junction with the sand 
above, or which holds up water in shallow wells. 

The most important exception to this rule, of sandy sites in 
the Hastings Beds area, is the town of Battle, which owes its 
site to the great battle of Hastings. The English and Norman 
armies encamped on opposite heights : but the battle was mainly 
fought on the clayey flats and slopes between these heights ; 
here the body of Harold was f ouna, and here the Abbey was 
built, near which the town subsequently grew. 

When places stand upon Tunbridge Wells Sands, and require 
more water or better water than the surface-wells yield, it is 
generally necessary to sink through the Wadhurst Clay into 
the Ashdown Sands. When the outcrop of the Ashdown 
Sands is near this method is generally successful, but when the 
outcrop of the Sands is far off such wells occasionally fail. A 
noteworthy instance occurred at the Cuckfield Workhouse, 
where a boring was carried 119 feet through the Tunbridge 
Wells Sands, then 227 feet through Wadhurst Clay, and 104 
feet into Ashdown Sand, making 450 feet in all, without 
obtaining any supply. 

It rarely happens that very deep wells are successful in the 
Weald, the reason being that water in deep wells has gene- 
rally a long distance to travel underground from the outcrop 
of the water-bearing stratum to the well. In very porous 
strata (as the New Red Sandstone and much of the Lower 
Greensand) or in strata containing numerous fissures and 
divisional planes (as the chalk), this distance from the outcrop 
is not necessarily a serious obstacle ; but in such fine-grained 
rock as those composing the Wealden Beds the case is dMferent. 

The strata, besides, are divided by numerous bands of clay, 
and are often traversed by faults, so that undergroxmd water 
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does not travel far along the lines of stratification. Faults, 
however, often acts as conduits, and thus aid the passage of 
underground water. 

Hastings affords an excellent example of the difficulties which 
beset a town situated on the Wealden Beds, and also of good 
fortune in seeking for waters in those beds. 

The older wells are sunk in a valley just north of the town. 
It seems to have been by accident that this place was chosen, 
but it is an exceptionally good one. A fault, apparently, has 
some effect in concentrating the water here ; and it is remark- 
able that several wells should be sunk in so small a distance, 
all yielding water, and no one apparently affecting any other. 
The wells sunk at Filsham for the town of Hastings, and at 
Silver Hill for the Rural Sanitary Authority are near faults, 
and this may account for the good supplies of water there 
obtained* 

Deep borings had been tried at and near Hastings, but with 
small success ; the lower beds (Fairlight Clays) are alternations 
of clay and sandstones, and in no case have they yielded much 
water, except sometimes in their upper layers. Deep borings 
have been carried into these beds at Bye, and at Lydd on 
Bomney Marsh, but both failed. 

Beneath the true Wealden strata there are some important 
beds of limestone (with shale and sandstone), which were 
formerly much worked near Brightling and north-west of 
Battle; these are now known as the Purbeck Beds. It is 
possible that some water may be obtained from these beds 
near their outcrop, which, however, is not extensive; but 
such water would be exceedingly hard. 

The sub-wealden boring traversed a great thickness of strata 
(1,700 feet) below the furbeck Beds, and found no water in 
any of them. Deep borings in the Weald must therefore no 
longer be looked to as sources of supply. 

I have spoken of the assistance wnich faults sometimes give 
ifi the passage of underground water, and of the desirability of 
studying them when seeking for a supply. But one other point 
should also be borne in mind, and that is to sink if possible 
where the strata form a basin and not where they form an arch. 
In the former case the water drains towards the well, in the 
latter case the water tends to drain away, and even if found in 
sufficient quantity would not rise in the welL An underground 
basin does not necessarily coincide with a surface depression ; 
often it forms a hill, so that a low-lying site is not necessarily 
a good one. 

The water from the Wealden strata is generally of a low 
degree of temporary hardness ; but it always contains sulphate 
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of lime, and then has some permanent hardness, but as a rule 
this is not excessive. A more frequent trouble is the ferru- 
ginous nature of the water. The iron is not often in sufficient 
quantity absolutely to prevent the use of the water for domestic 
purposes, but it is certainly objectionable — it stains the linen 
and blackens thei tea. Of important wells thus affected, those 
at Bexhill and at the Hayward's Heath Asylum may be men- 
tioned, but the trouble is largely lessened by simply aerating 
the water. 

The ferrumnous water of Tunbridce Wells rises fi-om the 
Tunbridge Wells Sand, the highest division of the Hastings 
Beds. This is the only mineral spring in Sussex which has 
retained its reputation, and this is probably due more to the 
beauty of the country than to the virtue of the waters. At 
the time when Tunbridge Wells water was most in favour, 
some other ferruginous springs came into note. St. Ann's 
Well, at Furze Hul, near Brignton, is a case in point, although 
this rises from the Tertiary Beds overlying the Chalk. Adam's 
Well, at Speldhurst, a little N.W. of Tunbridge Wells, was 
also a ferruginous spring of some celebrity, but its reputation 
only survived in curing mangy dogs. 

Ueological maps show a wide stretch of Weald Clay between 
the Hastings Beds on the north and the Lower Greensand on 
the south ; out in this there are thin subordinate beds of sand, 
on the outcroppings of which many villages and farms are built. 
These sand-beds give rise to small springs, and yield small 
supplies of water to wells. There are also some thin beds of 
hard limestone (Sussex marble) in the clay, which often yield 
water in wells ; but this water is rarely of good quality. 

A more important bed near the bottom of the Weald Clay 
is the Horsham Stone and the sandy beds associated with it. 
This makes some light land of much better Quality than the 
rest of the Weald Clay area. A great part of the Aylesbury 
Dairy Farm, at Stammerham, lies on the Horsham Stone. 
The springs on the farm are mostly out of the sand-beds ; the 
wells are sunk into the clay and shale which come between the 
Horsham Stone and the Hastings Beds ; water from the latter 
bursts up through the shale, and rises in the wells. 

The Lower Greensand occupies a considerable area in Sussex, 
and some important towns stand on it; amongst these Pul- 
borough, Midhurst, and Petworth. As a whole it is sandy, 
making a dry and porous soil ; but there is a middle division 
(Sandgate Beds) in it consisting of a varying series of beds — 
clays, ironstone, and sand. The water from tne middle division 
is often impure, but good water can generally be obtained by 
sinking to the lower division, the Hythe Beds. Petersfield, 
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which lies just west of the county boundary, has recently been 
suppb'ed in this way. The water so obtained in Sussex is gene- 
rally much softer than Chalk water; whilst water obtained 
from the Hjrthe Beds of Kent is hard, in consequence of the 
large amount of limestone which there occurs. 

The Lower Greensand has been looked to as a source of water 
supply from beneath the Chalk. The numerous instances in 
which attempts have been made to obtain such water under 
London are well known, as unfortunately is also the failure 
which has attended these attempts. A deep well sunk many 
years ago at Warren Farm, Brighton, was more successful, but 
the quantity of water so obtained was not large. 

A deep well was sunk many years ago at Chichester, but this 
only reached the Gault. 

The Gault forms a band of clay land between the Upper and 
Lower Greensands. Tt is mostly in pasture, and has a very 
small population. Only one village in Sussex (Heyshot) stands 
on Gault ; whilst one (Hardham) is on Gault covered by gravel. 

Water on the Gault can only be obtained by sinking down 
to the Lower Greensand. This rarely fails to obtain a good 
supply of soft water, but a boring recently made at Firle has 
been less successful. The Lower Greensand is there very thin, 
and the sand is rather clayey, and the boring passes through 
this and into the Weald Clay without obtaining a supply of 
water.* 

The Upper Greensand forms a narrow band, cropping out 
under the South Downs. It is remarkable for the number of 
villages which stand upon it ; the original settlements having 
been determined by a very fertile and comparatively dry soil, 
and by an abundance of water. Very powerful springs break 
out along the Upper Greensand terrace, sometimes at the base 
of the Upper Greensand, but sometimes a little above it, from 
the lower beds of the Chalk. Mr. Clement Reid, who is now re- 
examining the country for the Geological Survey, is of opinion 
that many of the supposed Upper Greensand springs come from 
the Chalk, the Chalk water finding its way down through fis- 
sures into the Upper Greensand. The outcrop of this formation 
is too narrow to account for all the water which it yields. 

I may here incidentally allude to a Question of much interest, 
in which geological structure has haa a striking influence, not 
only on the original settlements of the country, but also on the 
land-divisions which are now known as parishes. 

* My colleague, Mr. C. Reid, informs me that, since this Address was 
delivered, the tubes have been partially withdrawn and another attempt 
made to pump water from the thin bed of Lower Greensand, this time with 
more success. 



W. TOPLBY. 221 

The villages at the foot of the Downs, which generally stand 
on the Upper Greensand, belong to parishes which extend up 
the Downs to the South, and also extend over the Gault and 
more or less over the Lower Greensand area to the North. 
Where the Lower Greensand area is narrow, the parishes 
extend down the steep slope or escarpment of the Lower 
Greensand into the Weald ; but where the Lower Greensand 
is wide, there are other villages whose parishes are wholly on 
that formation. 

Near the edge of the Lower Greensand there are other 
villages, but the parishes belonging to these extend down the 
escarpment of the Lower Greensand into the Weald. The 
escarpment of the Chalk and of the Lower Greensand thus have 
quite opposite characters as regards the parishes in which they 
are contained. The Chalk escarpment belongs to villages lying 
below (or to the north of) it ; the Lower Greensand escarpment 
belongs to villages lying above (or to the south of) it. 

The Chalk escarpment around the Weald is divided into 125 
parishes, 119 of which belong to the villages situated below 
the escarpment. Of the six exceptions to the rule only one 
(Piecombe) occurs in Sussex. The exceptions to the rule as 
to the Lower Greensand escarpment around the Weald are 
more numerous — 15 out of a total of 103. From these and 
from many other facts, which it would be out of place here to 
discuss, it is inferred that the oldest settlements in the S.E. of 
England were beneath the Downs, along the coast, and in the 
wider valleys between the coast and the Downs.* 

Brighton and the Sussex towns to the west of it ffive inte- 
resting examples of excellent water supply from shallow wells 
on the old plan of water supply, and also from deeper wells on 
the new plan. 

The superficial deposits which occupy the plain between the 
Downs and the sea from Brighton westwards, yield water in 
shallow wells ; but this is insufRcient for a general supply, and 
moreover is now generally fouled where population is thick. 
But beneath these superficial deposits and the Tertiary Beds 
which underlie them, there is the Chalk, a great reservoir of 
underground water. No town in England has taken fuller 
advantage than Brighton of geological conditions as affecting its 
water supply. The system adopted has b^een fully discussed by 

* I have discussed this question more fully in a paper read before the 
British Association at Brighton in 1872, and subsequently published in the 
Journal of the Anthropological Institute, Vol. ill, p. 32, 1873; also in the 
Geology of the Weald ^Memoirs of the Geological Survey, p. 396, 1876). Mr. 
F. E. Sawyer has also investigated the early settlements of the country in a 
paper published in the Arch»ological Journal, Vol. zli., page 36, 1884. 
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Mr. E. Easton on previous occasions, and by Mr. Alderman 
Hallett at this meeting. Water is constantly flowing through 
the Chalk along numerous lines of fissure, large and small, and 
in part along the lines of flint. This water finds its way out to 
sea in great quantities at and near iow-water mark. During 
the construction of the Brighton Intercepting Sewer, 15,000,000 
gallons of water were pumped every twentjr-four hours. Often 
marine vegetation cannot grow because of the amount of fresh 
water coming out of the Chalk, and farmers frequently take 
their cattle to the shore in the time of drought. 

The object of waterworks is to intercept some of this water, 
and this is best done by sinking wells to about low-water mark 
and then driving galleries to intercept the lines of fissure. The 
flow of underground water in the Chalk has been well studied 
by Mr. Baldwin Latham, near Croydon, and he has shown that 
its flow can be mapped out into a system of underground lines 
which do not always coincide with surface-valleys. Sometimes, 
indeed, the underground flow passes under a surface-hill from 
one valley to another. This, perhaps, will be found to be the 
case witn the southern Chalk area when its water system is 
more fully mapped outi There seems, however, to be an 
important underground flow at Goldstone Bottom, which has 
maide a curious surface-depression, the bottom of which is some 
30 feet below the lowest point of the surrounding rim ; this is 
probably due to the dissolving action of the underground 
water.* 

At the Newhaven Water Works (East Blatchington) a well 
is sunk, 179 feet, to Ordnance Datum ; galleries are driven in 
four directions which find some water in a bed of flints ; there 
is also a bore hole 145 feet below one of the galleries which 
yields water. Worthing, Littlehampton, and Bognor all obtain 
their water from wells sunk into tne Chalk, supplemented by 
bore-holes below sea-level. 

Some interest attaches to the water supply of the shingle 
flats of Langley Point and Dungeness, for wells are sunk into 
the shingle within fifty yards of the shore, and obtain a fair 
supply of fresh water. This water rises and falls with the 
tide, and in very dry weather it may sometimes be slightly 
brackish. The rain falling on the shingle immediately runs 
through it, and is held up by the silty afiuvium beneath. In 
Selsea Peninsula water is also obtained from shingle underlying 
brick earth and loam ; but this is from an older shingle lying 
above the level of the modem beaches. 



* W. Whitaker, On the Waterworks at Ooldstone Bottom, Brighton. 
Geological Magazine, 1886, p. 169. 
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Distribution of Diseases. —Dr. Buchanan's researches into the 

fjological distribution of consumption in the south-east of 
ngland must be well known to all present; it is therefore 
unnecessary to devote much attention to this most interesting 

Juestion. He found that the great predisposing cause was 
ampness of soil, and that consumption prevailed in any dis* 
trict in proportion to the amount of damp and clayey soil which 
there existed.* This was the only conclusion which fitted in 
with the facts, and with few exceptions it fitted remarkably 
well. But there were some districts to which the general 
conclusions seemed to apply with less directness than else- 
where, and amongst these somewhat anomalous areas were 
some of the West Sussex districts. 

An enauiry such as that undertaken by Dr. Buchanan can 
only be rounded on published statistics relating to registration 
districts and sub-districts ; but as these generally include great 
varieties of soil and feature, the investigation is beset with 
difficulties. Medical officers of large districts have excellent 
opportunities of studying this question, as all requisite details 
are at their command. 

Dr. C. Kelly, the medical officer for West Sussex, has fortu- 
nately greatly interested himself in questions of this nature, 
and a large amount of important information upon the geo- 
graphical and geological distribution of disease is to be found 
in his annual reports. Dr. Kelly states that in West Sussex 
dampness of soil does not alone explain the prevalence of con- 
sumption in certain districts ; but that, if to dampness of soil 
we add exposure and bleakness of situation, there is a more 
general agreement. 

Dr. Kelly finds that in West Sussex the mortality from 
phthisis and from all causes is very nearly the same in each 
variety of soil, but that the mortality from diphtheria and from 
lung disease varies considerably, being much nigher in wet and 
retentive soils than in dry and pervious soils. 

The decreasing death-rate from consumption is an important 
fact. In a very small degree this is pernaps due to a more 
correct terminology of disease ; but as the death-rate from lung 
disease shows only a slight increase, this can only account for a 
very small part of the improved consumption rate. It is pro- 

* " On the Distribution of Phthisis as affected by Dampness of Soil," 
Appendix 6. to lOth Report Medical Officer of the Privy Council (for 1867). The 
geological information tor this report was supplied by the Geoloffical Survey. 
The special geological points involved in the inquiry were also discussed by 
Mr. W. Whitaker, in a paper " On the Connection of the Geological Structure 
and the Physical Features of the South-East of England with the Consumptive 
Death-rater " OeoL Magazine," 1860, p, 500. 
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bablj in part due to improved drainage and to the removal of 
subsoil water from near the houses ; but agricultural drainage 
generally must also be credited with a large part of this im- 
provement. Boggy area is drained ; the water is carried off the 
surface of the land more quickly than in former times, and the 
air is therefore less damp. 

Dr. Kelly brings out most clearly the prevalence of Diph- 
theria upon damp soils, especially upon the Weald Clay. An 
intensifying cause may be round in the fact that the population 
is sparse and scattered ; the children having long distances to 
go to school, over roads which are very wet and muddy in wet 
weather. 

Much has been written upon the distribution of Goitre, and 
most writiers endeavour to show some striking relation between 
its distribution and certain geological conditions in districts 
where it prevails. Many of the results are curiously contra- 
dictory. The favourite idea formerly was that it prevailed in 
limestone districts; if so, surely all chalk areas ought to be 
subjected to it, and also all towns deriving their water supply 
from chalk wells. Another suggestion, equally groundless, is 
that goitre is due to water containing magnesian carbonate. 
There is more to be said for the view that goitre prevails where 
limestone rocks are more or less impregnated with metallic 
sulphides, especially iron and copper sulphides ; although it is 
very doubtful if even this explains all the facts. 

McLelland showed in 1861 that limestone areas containing 
metallic ores, &c., are liable to goitre ; and St. Lager* discussed 
the matter more fully in 1867, showing that the presence of 
iron sulphides in any rock or soil was a predisposing cause. 
Prof. G. A. Lebourt has more recently discussed the geological 
distribution of goitre, and has adopted Dr. St. Lager's con- 
clusions. 

There is no doubt, however, that much more information 
than we at present possess must be collected before any safe 
conclusions can be drawn as to the influence of geological con- 
ditions (if any) upon the distribution of goitre. Certainly if 
ferruginous water be a predisposing cause, goitre ought to be 
very generally distributed through the Weald. Fortunately 
we have in Sussex an opportunity of fairly testing this theory. 
The water-supply for the County Lunatic Asylum at Hayward's 
Heath has been a constant source of trouble in consequence of 



* "Etudes BUT lee Causes du Cretinism et du Goitre end^mique." Paris, 
1867. (Noticed in Med. and Chir. Rev., July, 1868.) 

t On the geological distribution of J^demic Goitre in England. Newcastle 
Meeting of Medical Assodatian, 1881. 
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its fermginons character. The water comes from a well boring 
210 feet deep ; at seventy-one feet from the surface there is a 
band of iron pjnites, which is probably the main source of the 
iron. Of late years this iron has been largely removed by 
aeration, but there is still some in the water. 

If constantly drinking ferruginous wat^r derived from sulr 
phides is a cause of goitre, we ought to expect some development 
of the disease in the case of those who have been long in the 
Asylum. Dr. Saunders informs me that of the 820 patients 
now there, 283 have been there for ten years and more, whilst 
100 have been there over twenty years. There are amongst 
the 820 patients six cases of well marked goitre, and five more 
of slight thyroid enlargements; but in all these cases the 
symptoms were present before admission. 

It is much to be desired that this question could be ex- 
haustively studied. It can only be done by medical men in 
actual practice, or at any rate it is they who must supply the 
data. The Wealden district is a very favourable field for this 
investigation, and I would venture to commend it to the notice 
of the profession in Sussex, ajs one that might well be worked 
up for the International Congress of Hygiene which is to meet 
next year in London. I shall be very glad to render such 
assistance as is in my power in supplying the geological informa- 
tion required. 



Mr. WooDBimT (Brighton) moved a vote of thanks to Mr. Topley 
for his valuable paper. The geological formation of Sussex was 
alwajs interesting, and Mr. Topley had increased it by presenting it 
in a fresh manner. Sources of water supply, the distribution of 
disease, indeed all the points raised by him might be studied with 
great advantage. 

Dr. Tatham (Manchester) formally seconded. 

Sir Thomas Ceawtobd (London), in putting the vote of thanks 
to the Section, pointed out the importance of studying these 
geological questions from a Sanitary point of view. 

The vote of thanks was unanimously carried. 
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On ^^The Climate of Brighton" by Fbederick Ebnbst 

Sawyeb, F.S.A. 

FOH about a century and a half Brighton, ever increasing, has 
flourished as a ^' health resort,'' and it is therefore important, in 
considering the various branches of its Sanitary history, not to 
omit reference to its Climate, to which, coupled with Sea-Bath- 
ing, its proud position as "the Queen of Watering-places'* is 
due. Emperors, Kings, and Princes, too numerous to mention, 
have enjoyed the benefits of its pure air; whilst poets, novelists, 
and authors, have spread its praises abroad. 

Sydney Smith observed that " Brighton was a place of which 
all rich and rational people in the metropolis should take small 
doses from time to time. Thackeray (a constant visitor) had 
doubtless heard of this dictum, which he expands in The 
Newcomes into the oft-quoted passage — '^It is the fashion to 
run down George IV. ; but what myriads of Londoners ought 
to thank him for inventing Brighton I One of the best 
physicians our city has ever known is kind, cheerful, merry 
Doctor Brighton ; whilst Mr. G. A. Sala, who may almost be 
claimed as a native, says — ^^From my fidelity to Brighton I 
will never swerve; it is to me the place par excellence in 
which to get well and keep well; but after Brighton give 
me Ajaccio. ' 

Much has been written about the climate of Brighton, and 
medical works containing few (if any) meteorological statistics, 
have produced many rash assertions on the suoject. One of 
the most peculiar is that of Dr. A. L. Wigan, entitled " Brighton 
and its Three Climates," nearly a third of which is devoted to a 
treatise on the necessity of paying a doctor his proper fees, and 
obe3dng his orders. His statements respecting the climate are 
unsupported by any meteorological tables, and some are gross 
exaggerations, such as, " You pass from a calm air [under the 
cliff] at 55 or 60 degrees, to a keen wind at 35 or 40, which 
from its rapidity, produces the effect of a frost." Such extra- 
ordinary differences in temperature have never been recorded by 
any observer. The fact is Dr. Wigan, as many persons do, 
confused temperature with wind and humidity. Air in motion 
produces evaporation from the surface of the skin, and conse- 
quently an apparent sensation of cold, when there may be no 
actual difference in the temperature from that on a calm day or 
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in a more sheltered spot. The "Three Climates" may therefore 
be relegated to the Umbo of myth, and we can commence onr 
subject by a consideration of the physical geography of the town. 

Physical Geography. 

The chief feature in the formation of the Downs on which 
Brighton is built, is the central Y shaped valley which separates 
the meteorological districts of the town. At the junction of the 
arms of the y valley, rises up gradually Hollingbury Hill, which 
is 500 feet above sea level, whilst the road round St. Peter's 
Church is only 48 feet above the sea. On the east of the valley 
the Downs rise suddenly, reaching at the Workhouse a height of 
300 feet sloping off rapicUy to 80 ^et on the Marine Parade, and 
affording to the houses on the Eastern cliff almost complete 
shelter from the north and north east winds. On the west of 
the valley the hills are not so high, but reach, in Clifton Terrace 
and Buckingham Place, 200 feet in height ; from these spots 
the ground gradually slopes off to the west, forming a large and 
moderately fertile plain, which continues through Shoreham, 
Worthing, and Chichester on to Portsmouth. Over this plain 
the mists and rain clouds pass, and meeting the long line of 
watershed formed by the Downs, deposit their moisture in the 
Weald of Sussex, and greatly increase its fertility, which 
enriched with the rain, and protected from storms by the Downs, 
is thus able to produce large forests of trees which do not grow 
on the more exposed hills round Brighton. 

Of the two arms of the Y valley, the western one spreads 
out through Preston and Patcham, and ends in the Downs at 
Clayton, whilst the eastern one goes through Falmer to Lewes, 
opening out into the Weald, and is from its course the path of 
the south-west gales and storms of rain. It is a source of 
surprise to some visitors to the town that there is no river or 
stream running down the central valley, and that there is none 
within at lea^t five miles of the town ; but this is occasioned by 
the porous character of the chalk, which prevents the water 
from collecting, as may be seen on the Downs, where, in order 
to get over this difficulty, the ponds dug to collect the rain are 
coated with clay (or pugged^ as it is termed locally) to prevent 
the water from soaking through the chalk. If a heavy fall of 
rain occurs the streets will be found dry within half an hour 
after it ceases. The absence of a tidal river or harbour, of course 
adds greatly to the health of the town, there being no muddy 
banks to emit unpleasant odoiu's and cause disease. From the 
Domesday Survey and various ancient records we learn that 
there was formerly a small river known as the Wellsboume, 
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which flowed down the Patcham valley and entered the sea at 
Pool valley, which forms the remains of the ancient harbour of 
the town. Eight hundred years ago the whole central valley 
was a shallow lake, known as the Wellsmere, and from Brighton 
to Lewes the country was much like the Upper Engadine is now 
— the valleys occupied with little lakes (cf. Stanmere, Falemere, 
Burgemere). 

Barren Hills. 

The absence of trees at Brighton has been to some a subject 
of complaint, whilst others consider it an advantage. The sea- 
salt in the wind is unfavourable to vegetation — ^the Euonymusj 
however, flourishes; but trees are generally stunted. Dr. 
Johnson, who several times visited Mrs. Thrale at her house in 
West Street (now the site of the Concert Hall), detested the 
Downs, and observed that '* it was a country so truly desolate, 
that if one had a mind to hang one's self for desperation at being 
obliged to live there, it would be difficult to find a tree on 
which to fasten the rope." An old alliterative proverb refers 
to Brighton as "a Town without Trees, and a Sea without 
Ships.' Peter Pindar, again, writing in 1802 in praise of 
Margate, says : — 

" What's Brighton, when to thee compared ? Poor thing ! 
Whose barren hills in mist for ever weep." 

This is, however, a libel, for the town is very free from mist, 
as I shewed in an elaborate table published in the Daily 
Telegraph of Oct. 1888.* Trees have now been planted by the 
Corporation in many thoroughfares ; but there is no doubt that 
the general absence of decaying vegetable matter has conduced 
to the health of the town. 

Temperature. 

The proximity of Brighton to the sea affects the climate in 
three ways : — 

1. By reducing the mean daily range of temperature. 

2. By raising the temperature in the winter months. 

3. By lowering the temperature in the summer months. 

The appendix to this paper contains a summary of the writer's 
meteorological observations for more than twenty years, being 
taken from an article contributed to Mr. D. B. Friend's 
Brighton Almanack for 1890, to which reference must be made 
for complete meteorological tables. From Table I. it will be seen 
that the mean daily range of temperature yearly was 11*8 deg. ; 
being 15*9 deg. in June, diminishing to 7*7 deg. in January. 
These daily ranges are of course small compared with those of 

* This Table is given on page 256. 
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inland places. The lowest temperature was 11'4 dee. on January 
22nd, 1881 (the time of "the great snow-stornr'). On the 
15th of that month the mm. temp, was 15*5 deg.; on the 17th, 
16*7 deg.; and the 20th, 17*3 deg. With the exception of these 
four days no lower temperature than 18 deg. was recorded, viz., 
in December, 1870 (the winter of the Franco-Prussian War). 
This clearly shews the influence of the sea, as in the interior of 
the country we find the temperature fell below zero at many 
places. Fashion has, perhaps, somewhat empirically, fixed the 
Brighton season for the period from the ena of September to 
the middle of December ; and it is a curious fact that it is then 
that the advantages of Brighton are most apparent, the chills of 
autumn being avoided, and mean temperature in excess of that 
at Greenwich, as will be seen by the following table : — 

Mean Monthly Temperatueb. 
(arithmetical mean daily max. and min. temperatures.) 

BBIGHTON. GBBENWIOH. 

Deg. Deg. 

September 58-0 56-6 

October 50-4 49*5 

November 43'8 42*4 

Mean 50-7 49-5 

The mitigating influence of the sea on the heat of sunmier is 
apparent, for we find that the temperature has not risen above 
90 deg. The highest in my own register during twenty-three 
years, being 86*7 deg. on July 17th, 1868. During the summer 
months the well-known phenomena of the land and sea breezes 
are particularly noticeable at Brighton, the most marked being 
the easterly. The land breeze N.E. or E. blows until from 10 
to 11 a.m., and a morning will open very sultry and oppressive 
until the cool sea breeze sets in. This lasts until sunset, or 
sometimes until midnight, when the land breezes begin again. 
A cool and comfortable day is thus enjoyed, even in tne height 
of summer. When these breezes are westerly, the land breeze 
is from N.W. or W., and the sea breeze from the S.W. or S., 
occasionally S.E. Sometimes the land breeze begins in N.E.i 
is followed by S. or S.W. sea breeze and then a Jt^.W. or N. 
land breeze again, or the reverse way, but this is not often. 

The mean temperature of the year (arithmetical mean daily 
max. and min. temperatures) is 49'8 deg., the monthly means 
ranging from 63 deg. in JtJy to 38*8 deg. in January. The 
wannest month in the last twenty-three years was July, 1868, 
with a mean of 66*8 deg., and the coldest January, 1881, with 
33-2 deg. 
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Wind. 

The climate of Brighton has been classed amongst the bracing^ 
but this must be from the fact that its pure air is ahnost always 
in motion rather from any lowness oi temperature, which, as 
already seen, is not experienced here. In a ^'Book of Nonsense" 
CI think by Mr. 0, H. Ross) I once read that — 

" There was a young lady of Niton, 
Who went for a visit to Brighton ; 
But when she got there, so keen was the air, 
She shivered, and went back to Niton." 

Our visitors, however, do not shiver and leave the town, but 
find it a pleasure to return again and again, as I trust will be 
the case with the members of The Sanitary Institute. 

. From September, 1872, to December, 1874, the velocity of the 
wind was recorded by me with a Robinson's anemometer, erected 
at the Chain Pier-head, Brighton; and from the observations 
of twenty-seven months it appears that the mean horizontal 
distance travelled by the wind daily during that period was 329 
mUes, or nearly 14 miles an hour, so that there is no lack of 
fresh air. 

Ratnfall. 

The mean annual rainfall of twenty years was 28*35 inches ; 
and as will be seen by Table III., th*e most rainy month is 
November, with a total of 3*40 inches ; and the driest, March, 
with 1*67 inches. The greatest fall in twenty-four hours was 
1*99 inches, on June 22nd, 1876, being the largest recorded by 
any observer in Brighton. It is somewhat remarkable that no 
heavier fall of rain has occurred, but it may be due to the fact 
that the town is very free from thunderstorms and that there is 
no river-bed up which a storm can travel Thunderstorms have 
often been observed approaching the town from the sea, and 
then either dividing into two parts and proceeding up the 
channels of the Ouse and Adur (the two neighbouring rivers), 
or else passing undivided along one of them. In either case 
Brighton only experiences the edge of the storm. 

Sea Bathing. 

It seems wrong to conclude a paper on the climate of Brighton 
without briefly drawing attention to the important matter of 
sea-bathing, to which the tovm first owed its popularity. It 
must be confessed that this is now sadly neglected. We find 
people going abroad at great expense to try foreign baths, when 
a course of salt-water baths here would be found of great benefit, 
particularly in strengthening and bracing the limbs of delicate 
children and women. Formerly, it seems that people were not 



7BBDIBIGK BBNB8T SAWTEB. 231 

SO much afraid of the sea as at present, for we read of Dr. 
Johnson bathing here in October, 1776, a month when sea 
bathing has now usually ceased. His friend Mrs. Thrale 
invitedhim here expressly for the bathing, and the attendant on 
seeing Johnson swim, said " Why, Sir, you must have been a 
stout-hearted gentleman forty years ago!" Later on we find 
the gossiping Fanny Bumey, bathing in November, and writing 
thus in her " Diary " : — 

" Wednesday, November 20th [1782]— Mrs. and the three Miss 
Thrales and myself all arose at six o'clock in the morning, and ' by 
the pale blink of the moon ' we went to the sea-side, where we had 
bespoke the bathing-women to be ready for us, and into the ocean we 
plunged. It was cold but pleasant. I have bathed so often as to 
lose my dread of the operation, which now gives me nothing but 
animation and vigour. We then returned home, and dressed by 
candle-light, and, as soon as we could get Dr. Johnson ready, we set 
out upoD our journey in a coach and chaise and arrived in Argyle 
Street at dinner time." 

It is a matter of great surprise to me that the Corporation do 
nothing to encourage sea-bathing, and do not provide for the 
poorer classes any sheltered baths to be used in stormy or 
mclement weather, or indeed any form of salt water baths. 

We have an excellent Chalybeate spring now known as St. 
Ann's Well, containing (as I learn from several medical works) 
one of the most powerful iron waters in England, and I am 
assured by medical friends that four persons out of .every five 
would enjoy better health by taking small doses of iron regularly 
as a tonic. In conclusion, therefore, I cannot do better than 
advise strangers to invigorate themselves with our pure fresh 
air, and to strengthen themselves by sea-bathing and a course 
of these iron waters. 

APPENDIX. 

Summary or Observations made at Nos. 55 and 31 

Buckingham Place, Brighton. 

The observations were made in latitude 50° 49' 56'' N. and 
longitude 0^ 9' 13" W. The instruments used being verified 
standards chiefly by Negretti and Zambra and Caselk. They 
were 206 feet above the mean sea level as calculated by the 
Ordnance Survey Officers. The air thermometers were exposed 
on an open modified Glaisher stand with a N.W. aspect. The 
readings of the maximum and minimum thermometers were 
taken respectively at 9 a.m. and 10 p.m. daily until December 
31st, 1876, and after that date both at 10 p.m. until September 
30th^ 1886, when they were taken at 9 a.m. daily. The rain- 
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guage had a 5-inch funnel, and was, until the middle of 1874, 
placed one foot above the ground, and then on a post five feet 
above the ground to obtain better exposure. It is considered, 
however, that all the observations are equally comparable. 
Kainy days are those on which "01 of an inch or more of rain, 
snow, or hail fell. The mean dem'ee of humidity is calculated 
(by Glaisher's Hygrometrical Tables) from the diflFerence 
between the dry and wet bulk thermometers. It represents the 
percentage of moisture the air contains. 

Table I. — Air Temperature in the Shade. 
(21 Years— 1868 to 1888.) 
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Mr. Baldwin Latham (London) said that he did not know 
any one in the countj who had done more valuable work in 
meteorological research than Mr. Sawyer. Few people knew the 
great value of a thorough pursuit of meteorological study. It was 
extremely important to the Sanitarian, and Mr. Say wer's observations, 
it was interesting to know, appeared in the Eegistrar-Qeneral's 
returns, and in the Annual Summary. Brighton, in fact, was one of 
the very few towns in the Eegistrar-General's returns, from which 
observations were not absent. Therefore Brighton set a good example, 
which he trusted other towns would follow, so that they might have 
a record of the observations in all the large towns. There could be 
no doubt whatever that the study of meteorology threw great light 
on the causes of unhealthy years ; those years, in which there was a 
more firee movement of the air, were found to be the most healthy. 
He also suggested that a survey should be taken of the level and 
movements of underground water. 

Mr. W. Whitb (London) asked why, in so many towns which 
excelled as sanitary resorts, there was so little attempt to soften the 
water? 

Alderman Dr. Ewabt (Brighton) replied that the question of 
softening the water had been most careftiUy considered by the Town 
Council. Proposals had been made to soften it, as it issued from the 
chalk at Qoldstone Bolton. But when the question was carefully 
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gone into, it was found that the water was not sufficiently hard to 
justify the town in undertaking the consequent expense. Nor did 
they care to undertake the risk of having their water supply contami- 
nated at the fountain head, which the establishment of such works 
might involve. But the real fact of the matter was, that putting this 
question aside, the water of Brighton was not sufficiently hard to 
demand any such procedure. In cases of rheumatism, gout, dyspepsia, 
hard water, he admitted, would be more or less injurious. But then 
they had by Clark's process a means by which every householder could 
soften his own supply. As invalids in Brighton were the exception 
to the rule, he thought that it would be absurd to soften the water of 
a great community for the sake of those who were in a very small 
minority, and who could gain the end they wanted for themselves 
with very little difficulty. As showing the wholesomeness of Brighton 
water, he said they would not in all England find a healthier 
community of children than in Brighton. 

Sir Thomas CBAwroBn (London) said that all who had seen the 
magnificent waterworks possessed by Brighton, must be convinced of 
the admirable arrangements made by the Brighton authorities for 
securing the purity of their water supply, and the best arrangements 
for its distribution. He had personal experience of the hard water at 
Blackheath, as supplied by the Kent waterworks. It was very much 
harder than the water supply of Brighton, but there was one thing to 
be specially noted, and that was the healthiness of the Blackheath 
childr^. He did not think that a little chalk in the water was by any 
means a bad thing, nor did he believe that Brighton would be doing 
wisely by attempting to soften its water. Proceeding, he mentioned 
for example Dublin, which was perhaps the unhealthiest town in the 
United Kingdom, to show that a pure and soft water supply was not 
the only feature necessary to secure health. 

As the discussion had taken an unexpected turn with regard to the 
softening of water, the Fsbsldent of the Section suggested th^t Mr. 
Baldwin Latham, a great authority on the subject, might like to add 
to his previous remarks. 

Mr. Baldwin Latham (London) accordingly availed himself of 
the opportunity to say that as far as the purposes of washing were 
concerned, it was desirable to soften the water. It was a fact, 
however, that the healthiest districts were those where the water 
supply was hardest, whilst it was only extremely soft water that 
produced lead poisoning. "With reference to the Kent Waterworks 
Company, they had studied this question. The first thing they did 
was to buy a waterworks having a softening process in full operation. 
Very soon, however, they abandoned this process and delivered the 
water in its natural state, thus adding their testimony to the many 
difficulties there were in softening water on a large scale. In his own 
house he boiled all the water, put it in the open air to cool, and then 
filtered it, with the result that as far as the taste was concerned, no 
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difference could be detected from the water in ifcs original state, in 
point of fact, however, the process of boiling the water was the means 
of removing its hardness. Chalk water, he added in conclusion, was 
an admirable water, and all districts supplied by it were undoubtedly 
healthy. 

Mr. G-. J. Symoits (London), referring to the meteorological 
observations conducted by the Medical Officer of Health for Brighton, 
observed that though the rain gauge and the thermometer might not 
be considered artistic apparatus, he should like to see them occupying 
better positions on the did Steine, and not half hidden as they were 
by trees. He further suggested that, as the temperature of the Old 
Steine did not truly represent the precise temperature all over 
Brighton, it would be valuable and interesting for similar instruments 
to be placed, say, near the Hove sea wall, and near the Madeira Eoad. 
Why, the very fact of there being a Madeira Boad — a sheltered drive 
by the sea — was itself evidence that the temperature there was 
considered higher than at many points elsewhere in Brighton. He 
was sorry that Mr. Sawyer's table on the mists in Brighton had been 
published in the Daily Telegraph, and not in the proceedings of any 
Society where it would be accessible.* 

Dr. EwABT (Brighton) explained that this table had been prepared 
in compliance with a request from the Corporation, when it was 
thought that the New Wimbledon would be at Brighton. He, 
however, suggested that it should be added to Mr. Sawyer's present 
paper, so as to be preserved in the Transactions of The Sanitary 
Institute. 

As Mr. Sawyer, owing to indisposition was not present, there was 
no formal reply, nor did Mr. Symons, who undertook the introduction 
of the paper, think that there were any points which required 
explanation. A cordial vote of thanks was passed to Mr. Sawyer for 
his communication. 



On ^^Lead Poisoning by Soft Water-mpplieSj^ by Professor 
Percy F. Fbankland, rh.D., B.Sc. (Lond.), Assoc. Koy. 
School of Mines, F.C.S., F.I.C. 

The subject of lead-poisoning is one which has, during the past 
few years, been again very prominently before the public, in 
consequence of several notable cases of such poisoning having 
taken place in different parts of the country. 

Indeed it is, perhaps, one of the most remarkable features of 

* This Table is given on page 266. 
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this subject that, although the sources of water-supply remain 
unchanged for long periods of time, still the mischief in question 
is often lost sight of for a number of years, and then again 
makes its appearance almost after the fashion of an epidemic. 
This periodical publicity is no doubt to a certain extent a 
matter of accident ; but it is also unquestionable that one and 
the same water-supply may have the power of acting upon lead 
at one time, and become inactive at another. 

If we enquire into the cause of this activilTy we find that 
opinion at tne present day is even more divided than in the 
past ; according to some authorities it is due to the presence of 
acidity in the water, according to others the cause is to be 
sought in an insufficiency of dissolved silica, whilst others again 
see, in the absence of a certain proportion of dissolved carbonic 
acid, the secret of the lead-dissolving power. 

Time does not permit me here to enter into the evidence 
upon which these theories are severally based, but their mere 
enumeration must be sufficient to show that our knowledge of 
the cause or causes of this lead-dissolving power of some waters 
is in a very unsatisfactory state, and that at present at any rate 
the mischief and its remedy must be treated from a purely 
empirical point of view. 

It is not necessary, indeed, to predicate this lead-dissolving 
power of every water until the reverse has been actually 
demonstrated by experiment ; on the contrary, the experienced 
chemist, from a mere inspection of the results of an ordinary 
analysis, is able to predict, with almost unerring certainty, the 
innocence of the great majority of inactive waters in this 
respect; whilst, on the other hand, he will have far greater 
difficulty in foretelling with precision the activity of water 
towards lead from analytical data alone. He should, however, 
relegate all very soft waters to a doubtful class, the individual 
members of which must be subjected to careful experiment 
before being cleared of the suspicion of possessing activity 
towards leaoL 

Methods of Examination. 

There can be no doubt that in general water-analysts devote 
too little attention to the question of the lead-dissolving power 
of the waters submitted to them for opinion ; for this, however, 
they are not wholly, nor indeed chiefly, to blame, as the adequate 
investigation of this subject entails a larger expenditure of time 
and the use of a much larger quantity of water than are 
generally available for such analyses. It is, however, in my 
opinion, incumbent upon the water-analyst to indicate to his 
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client, whenever there is any chance of a water proving trouble- 
some in this respect, that a special investigation of this point is 
desirable. 

Especially noteworthy and regrettable is the absence of any 
adequate treatment of this important subject in the very 
comprehensive labours of the Royal Commission of 1868. As a 
result of this neglect we find that soft waters generally, when 
free from any suspicion of sewage contamination, have been 
recommended without caution for the purposes of town supply, 
and have been left to demonstrate their lead-dissolving power 
by the cases of lead-poisoning to which they have at times 
given rise. 

The examination of water for activity towards lead, if it is to 
be satisfactory, must be conducted with much circumspection 
and care. It is not sufficient to place a strip of metallic lead in 
contact with a certain quantity oi the water, and then watch the 
result, but the water should be placed in a piece of lead service 

Sipe closed at both ends, and after remaining there for a 
efinite length of time (say twenty-four hours) the amount of 
lead in suspension and solution should be carefully determined. 
It must be further borne in mind that some waters act more 
upon new lead than upon old, whilst others act upon the old or 
corroded metal more than upon the bright untarnished surface ; 
and on this account it is very desirable that the above test 
should be made with a piece of new service pipe as well as with 
a piece of an old one. And again, the tests should be continued 
over as long a period of time as possible in order to watch the 
progress of the action. 

Thus in some cases it will be found that the water acts more 
upon the new pipe than the old, and vice versa ; sometimes that 
the water acts more and more upon the pipe from day to day, 
and vice versa; so that experiments made only with a new, or 
only with an old pipe, as well as experiments not continued over 
a sufficient period of time, would lead to most erroneous inferences 
being made. As regards the use of old pipes, these should of 
course have been in use with the water under examination, 
otherwise no satisfactory deductions can be made, and hence if 
it is a question of a new water-supply, the important matter is 
to observe whether, with a new pipe, the amount of lead in 
suspension and solution increases or diminishes from day to day. 
If the quantity of lead taken up by the water diminishes from 
day to day, and soon falls to an insignificant amount, it may be 
safely assumed that the water will exert no permanent action on 
lead. On the other hand, if the proportion of lead taken up 
is considerable and remains practically constant, or actually 
increases from day to day, the obvious inference is that the 
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activity will be permanent, and inasmuch as by corrosion the 
surface of the pipe is enormously increased, larger and larger 
quantities of lead will in all probability be taken up by the water^ 
A very curious feature, which is worthy of notice in connection 
with such tests as the above, is that a pipe of small diameter, 
although ofiFering a larger surface to the water it contains than 
a wider pipe, still yields less lead to a given volume of an active 
water placed in it, than a pipe of greater diameter. ' The expla- 
nation of this is probably to be found in the fact that the 
corrosion of the pipe takes place from definite centres on the 
surface of the lead in consequence of some irregularity, 
mechanical, physical, or chemical, of the surface, and a larger 
tube with its larger surface naturally possesses a greater number 
of such centres from which corrosion can take place. 

Classifioation op Waters. 

As regards the waters which should be submitted to examina- 
tion in tne manner indicated above, it may be stated that hard 
waters, especially those containing so-called "temporary" 
hardness, may be generally considered above suspicion, although 
cases are by no means unknown of hard waters, generally from 
polluted shallow wells, which have a powerful action upon lead. 

On the other hand all soft waters, and even hard waters 
which contain little or no "temporary" hardness, must be 
provisionally viewed with suspicion until a searching enquiry 
has been made into their behaviour towards lead. The suspicion 
of activity in the case of such soft waters becomes the greater if 
they are highly impregnated with vegetable matter, as they often 
are when derived from moorland districts. Such vegetable 
matter often imparts a measurable acidity to the water, although 
in my opinion it is quite possible for such moorland waters to 
be possessed of high .lead-dissolving power without any acidity, 
ana indeed after an appreciable quantity of alkali, in the shape 
of bicarbonate of lime, has been added to them. It must also 
be borne in mind that acidity cannot be indispensable to activity 
inasmuch as distilled water is possessed of strong lead-dissolving 
power. 

As already mentioned, some authorities attribute the continu- 
ous activity of waters to the absence of an adequate proportion 
of dissolved silica in them, and although the evidence in favour 
of this supposition is by no means conclusive, and is indeed in 
direct opposition to the experience of others, there can be no 
doubt that whilst this matter is still sui judice^ such waters 
should be remanded for further enquiries. 

It is, further, of the greatest importance to remember that 
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the activity of water, especially surface water, from the same 
source is extremely variable at different times and seasons, and 
that consequently a favourable opinion passed upon a water of 
a suspicious type must by no means be supposed to clear its 
reputation for all time. It is very necessary that Medical 
Officers of Health of towns supplied with such waters should be 
continually on the alert, that tney should frequently have the 
water drawn from the service-pipes submitted to examination, 
for in all probabiUty there must be an immense amount of 
lead poisoning of an inconspicuous character which is never 
brought to puolic notice at all, especially when it is remembered 
what powerful motives there are for concealing any dangers 
attachmg to a public water-supply. 



Public Protective Measures. 

Assuming that the activity of a water towards l^d has been 
demonstrated either by experiment or by actual experience on 
the large scale, the question arises as to what means are avail- 
able for its prevention. Various preventive measures have 
from time to time been suggested with more or less success. 

In the belief that the activity is in general caused by the 
acidity of the water, it has frequently been reconunended to 

;ass the latter through filters constructed of chalk or limestone, 
'his comparatively sunple measure has been found to be fairly 
successful in certain cases ; but the effect is of only short 
duration, as the chalk or limestone soon becomes coated with a 
furry deposit, which prevents its further solution by the water. 
On the assumption that the presence of silica is essential to 
secure the inactivity of the water, filters constructed of sand, 
flint, and limestone have been recommended, and found to be 
efficacious, at any rate for a certain length of time. I have 
myself experimented with filters thus constructed, and have 
found that the activity of the water was very materially 
diminished by such filtration, although the proportion of silica 
was not materially increased. Adequate data are, however, 
wanting as to the length of time during which such filters 
remain efficacious. 

Of all the methods of preventive treatment with which I 
have experimented, by far the most efficacious consists in the 
addition of a certain proportion of carbonate of soda to the 
water. I was first led to employ this method in the case of an 
extremely active water, which was found otherwise very difficult 
to deal with, and in which an immediate remedy was requisite. 
The method proved perfectly successful in the case of this 
highly refractory water, and has been since imitated with 
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of opinion that Mr. lAtham had conyeyed a wrong impression of Dr. 
Erankland's evidence in the Middlesborough case, nor could he believe 
the analysts were quite so ignorant on the subject as Mr. Latham 
would have them believe. Mr. Latham's remarks, at any rate, had 
placed him in this position, that when he returned to London he 
should feel bound to make very careful and anxious enquiries, whether 
the analyst's science was a mere delusion or founded on &ct, and 
whether chemistry was a myth or the means of teaching them what 
they wanted to know. 

The P&BSiDBNT of the Section pointed out that Mr. ScatlifTs paper 
would have been of additional value if it had gone a little more into 
details of the case. And many would have liked to know, for example, 
the conditions surrounding the well. It would seem, he added, if the 
statement were correct, that some people had suffered from the effects 
of the poisonous water even after it had been boiled ; that the boiling 
of water did not absolutely destroy the germs of disease. 

Mr. Stmonb (London) said that he had been engaged in the 
Middlesborough water fight,* and would endeavour to supply the 
shorthand writer's notes on this pointi so that they might be printed 
in the Transactions.* 

Dr. SoATUFP (Mai^te) in reply, said that his object was to 
emphasize the point that well-water, even after it had passed the 
chemist's test, might still contain some germs of disease. Mr. Latham 
had called attention to the fact that chemists had great difficulty in 
detecting specific organic germs in water. They were so minute that 
it was not safe, even after the analysts' report, for people to drink 
water the source of which was exposed to unhealthy surroundings. 
Wells should be regarded with suspicion, especially if they were in the 
neighbourhood of a town. With reference to the point raised by the 
President, it was an established fact that the action of boiling water 
would not destroy all germs of disease, though of course boiled water 
was safer than well-water in its original state. 



* Stockton and Middleshorough Water BtB, Hous§ of Commons, 1876. 
Extract Evidence of Dr. E. Fbankland, F.B.S. 483. *'€an you always, bv 
chemical aoalyais, detect matters which may be very injiirioas to the health 
of the persona drinklDg the water P" *'No, you camiot. I have already 
proved m the cholera year of 1866 that the evacuationa of cholera patients, 
mixed with a thousand times their volume of water, were undetectable by 
chemical analysis." 484. ** Would that dilution be such as to destroy the 
probability of the communication of disease F" " No.^* 
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On '* Sanitation in Bread-making" by W. Jaqo, F.O.S., F.I.C. 

ABSTRACT. 

Good bread should possess the following properties — Best 
possible composition, be made by the best processes, and under 
conditions ensuring absolute cleanliness. 

The composition is governed by that of the wheat, but bran- 
free flour is far superior to preparations in which bran is present. 
The bran does not add to the nourishing properties of the flour, 
and injures its keeping and other propeities. The difference 
between white and dark flour is largely caused by the latter being 
contaminated with dirt from the wheats. Bread should be free 
from all adulterants; alum where used at all, is much more likely 
to be employed with inferior kinds of flour. A recent prepa- 
ration of the germ or embryo of wheat, mixed with fine flour 
constitutes a valuable article of diet. " Germ bread," prepared 
from this mixture is exceedingly rich, both in flesh and bone 
formmg materials. 

Among the processes used in the manufacture of bread, that 
of fermentation is far superior to any other mode of aeration. 
It induces changes in the gluten which render that substance 
more digestible, and hence far more nourishing flours are 
employed in conjunction with fermentation than in other 
processes. Further, fermentation induces an exceedingly 
pleasant characteristic flavour, unattainable by any other means. 
The aeration of bread by yeast is in itself a safeguard against 
the employment of unsound flours. 

It is an essential of sanitary bread-making, that all operations 
involving severe labour be performed by machinery. The most 
crying among all the evils of ordinary bread-making is that of 
the dough bemg kneaded by hand ; for this purpose the public 
should insist on the adoption of mechanical appliances by the 
baker. Bread should.be baked in ovens, free from ashes and 
smoke, and then allowed to cool in a special room of moderate 
temperature. 
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On " The HI EffecU of Floods on Health ; illustrated by FaeU 
from the Basins of the Thames^ the Severn, and the 
Mawddachy* by Alfked Hayiland. 

If we examine the map of Cancer Distribution (females), 
1851-1860, it will be seen that throughout the West coast 
of Wales the districts are so coloured (red) as to indicate a 
hw mortality from this cause among females; one exception, 
however, is to be seen in the dark-blue district of Machynlleth, 
to the north of which lies that of Dolgellv, so coloured, however, 
as to show that the prevalence of this disease, in that district, 
was only just behw the average; therefore, sufficiently high 
to make one suspect the prevalence of floods somewhere withm 
the district, and at a pomt where the population was so great 
as to dominate the death-ratio of the whole area. 

On .the 31st May, this year, I began my reinvestigation in 
the Dolffelly district, some of the results of which I will lay 
before the Congress, leaving the more technical details for the 
future consideration of my medical brethren. 

In the first place it must be stated that the district of 
Dolgelly consists of two sub-districts, both of which have 
natural boundaries and certain physical characteristics, which 
I will briefly describe. 

1. Talyllyn sub-district derives its name from the town 
*^ above the lake;" and 2, Barmouth sub-district from Abermaw, 
the estuary of the Maw or Mawddach. 

These sub-districts lie almost parallel to each other, and 
each has a separate river system. In 1871-80, Talyllyn had 
a mean female population of 3,088, whilst BarmmUh had one 
of 4,605. 

The local climates, however, of the two sub-districts, as well 
as their local configuration, although lying side by side, 
separated only by the Cader Idris chain of moimtains, differ 
toto caslo from each other. 

In the first place Talyllyn is almost bisected, lengthways, 
by a deep, cleanly cut valley, having a direction S.W. to N.E., 
through which the prevailing winds blow with ^reat force — 
a fact that must be remembered when dealing witn the death- 
rates from phthisis. In this valley lies the lake, which acts as 
a water-store, and prevents floods. 

In the second place the sub-district of Barmouth includes 
Dolgelly, the most populous parish in the district; its river 
valley is broad, and characterised, as will be seen by the 
Geolo^cal Survey Map, by extensive alluvial flats, which 
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stretch far above Dolgellj and Llanelltyd, the two highest 
parishes in the district. At the mouth of the river is the Bar, 
and the extensive estnarian sands, which impede the river-flow, 
hold back freshets, and, combined with tides, contribute materially 
to the floods which extend even to and above Dolgelly. 

The Severn. — ^Recently I have drawn the attention of my 
medical brethren to the causes conducing to the increase of 
cancer among females,* amongst which stand, first and foremost, 
Jloods, I must only draw vour attention to the high mortality 
districts, which surround the well-known flooded areas througn 
which the Severn passes, to convince you of the coincidence of 
high mortality from this cause, and the seasonal floodings of 
such fully-formed rivers as the one on which the high mortality 
districts of Shrewsbury, Worcester, Upton-upon-Sevem, Tewkes- 
bury, and Gloucester are situated. 

The Thames. — ^If now we trace the Thames along its course, 
we shall find that, wherever the riparian districts are season- 
ally flooded, and consist of retentive clays, there is to be 
found the highest mortaliirv from cancer among females ; it is 
noteworthy, however, that Doth above and below London there 
are low mortality districts to be found where the chalk crops out. 
This formation, consisting as it does of carbonate of lime, has 
a powerful neutralising effect upon the acids, the results of 
vegetable putrefaction, the common sequel of floods, and the 
source of certain peculiarities in the local climates of flooded 
areas. These low mortality districts are found at Gookham and 
Wycombe above, and at Dartf ord and Orsett below London. 

The floods of the Thames are still to be dealt with by the 
engineer ; in fact wherever they exist as permanent sources of 
disease, it becomes imperative on those having jurisdiction over 
rivers and water-courses, to take measures for their prevention. 

The facts connected with the basins of the Mawddach and 
the Talyllyn valley may be summed up as follows : — 

The district of Dolgelly includes the Mawddach valley and 
that of Talyllyn ; its aeath-rate from any cause would, there- 
fore, to a certain extent, be the result of composite factors. 

On the one hand a local climate influenced, especially inland, 
by flooded areas; on the other hand a local climate characteristic 
of the presence of lake-water, and freedom from floods. 

Last year I showed f that the local climates of the English 
Lake District, brought about by the constant movement of its 
lake waters, its torrential rivers, cascades, &c., and absence of 
floods, stagnant water, and vegetable decomposition, was co- 

* Ths Laneet, 9th August, 1890. 
t The Lancet, 14th September, 1889, 
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incident with a remarkably low decUh'T9,te from cancer among 
women. 

Within the DolgeUy district we have comprehended b, flooded 
area and a hke area. Taking the district as a whole, we of 
course take the results of these conditions in their modified 
forms, as will be seen by the following figures and the coloured 
maps, which accompany this paper. 

On the map of England and W ales, showing the geographical 
distribution of cancer (females) for 1851 — 1860, it will be 
found, as already pointed out, that the district of Dolgelly is 
coloured light red, indicating a mortality just below the average. 

Now, if we take the mean deaJth-VKi/^ from cancer among 
females for the thirty years, 1851 — 1880, to be 5*5 annually to 
every 10,000 of that sex living, we shall find that the following 

figures and colours apply to Dolgelly : — 

Males. Females. 

1851—1860. Death-rate 1'4 .. 3-6 

1861—1870. „ 3-4 . . 6-1 

1871—1880. „ .......... 6-1 . . 7-8 

By which it will be seen that this disease has greatly increased 
among both males and females. 

If we now separate the sub-districts, we shall soon see on 
which the burthen of this increase has fallen. 

1871—1880. 

Total 
Sub-district. Mean Population. Deaths. Death-rate. 

Barmouth 3,976 Males 31 . . 7*7 

„ 4,655 Females . . . . 47 . . 10*3 

Talyllyn 3,126 Males 13 .. 4-1 

„ 3,088 Females . . . . 13 . . 4*2 

Dolgelly 7,102 Males 44 . . 6-1 

„ 7,643 Females . . . . 60 . . 7*8 

For 1851 — 1860, the colour for the female death-rate, 3*6, 
would be light red^ being between 3*5 and 5*5. 

For 1861 — 1870, the colour would still be light red, as the 
death-rate, 6*1, remained still below 5*5, although it had risen. 

For 1871 — 1880, the death-rate having increased from 5*1 
to 7*8, the appropriate colour would then be the darker blue shade. 

If we now examine the figures and colours of the two 
sub-districts separately, the contrast is so obvious that it will 
not require a second glance to convince us which local climate 
had the greatest share in this female cancer death-rate of the 
Dolgelly district, for at least the decennial period 1871 — 1880. 
Thus in the (1) Barmouth sufMiietrict the death-rate == 10*3, 
and in (2) Talvllyn aulMlietrict the death-rate = 4-2 ; so that 
the Jirst would be coloured the darkest blue^ and the second light 



ALFBED HATTLAITD, 249 

redf which is exactly what we should be led to expect from our 
experience throughout Great Britain. 

It is impossible to ignore the connexion between these local 
floods and the prevalence and increase of cancer among females; 
and it is because I am convinced that they are the great factors 
in local climates which favour the development of this fearful 
cause of death, that I bring this subject before an Institute 
numbering so many eminent engineers among its members, in 
the hope that through their skill and influence this great and 
growing evil may be remedied, and that the diseases which 
arise from it may cease to prevail locally, or to increase generally. 

There can be no doubt that the extensive sands and silts 
which encumber and disfigure the estuary of the Mawddach, 
could be made to serve a better purpose than causing floods 
above, and blinding with their sand-diifts people crossmg the 
viaduct. Other rivers, such as the Tyne, the Clyde, and the 
Tees, have benefited by the works of tne enmneer, and it would 
be well if, throughout the country, his aid were invoked in 
removing what I cannot help calling a disgrace to the science 
of the nineteenth century. 

The Tees was formerly, like the Mawddach and other rivers, 
a very irregular and wandering water-course, between Stockton 
and Middlesborough, and after passing that town it opened out 
into a wide, sandy estuary, about six miles long and three miles 
across at its widest part. Training walls and dredging were 
both used, and with a great amount of success. 

The deepening of the channel of the River Tyne has produced 
a very beneficial lowering of the flood-line in the river, thereby 
preserving the adjacent lands from inundation — this we learn 
from Mr. Messent, in his work on ** The River Tyne Improve- 
ment,*' 1882. 

In the River Clyde dredging is constantly practised, and 
other works have been carried out ; since which the tide falls 
8 feet lower at Glasgow than it did before any works were 
begun, which not merely adds to the tidal capacity of the river, 
but also prevents the fresh-water floodsy which formerly in- 
undated the low-lying portions of Glasgow, whilst the total 
tonnage entered and cleared has increased from 1,757,000 
tons in 1863, to 5,544,000 tons in 1883. 

The harbour rf Barmouth was once a busy scene with its 
ships and their imports; the sands^ however, have taken the 
place of the ships, and the harbour is deserted — in fact the 
sands, the floods, and their ill-effects have all increased together, 
and the sooner this malign progress is arrested the better for 
the beauty of the locality and the health and wealth of the 
community. 
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On " Tenerife as a Health Resort^* by G. W. Steuttbll. 

Obotava, TeneriflFe, now enjoys considerable reputation as a 
health resort for European invalids. It undoubtedly possesses 
a warmer and more equable climate than the Biviera, and a 
less humid climate than Madeira ; yet there are drawbacks and 
disadvantages which in fairness ought not to be overlooked. 
My object is to record in brief terms my own experiences of 
Tenenffe from October, 1888, to May, 1890, so as to enable 
invalids in search of a health resort to judge whether the 
Fortunate Islands, as they are termed, are likefy to be suitable 
for them or not. 

Exaggerated statements have appeared in print with refe- 
rence to the climate of Teneriffe. It has been termed a 
"rainless Paradise"; it has been asserted that "firing is 
unneeded," and that throughout the winter one can bathe at 
Orotava with as much pleasure as at Brighton in July. These 
experiences, I should imagine^ are absolutely exceptional, and 
are calculated to mislead the reader. I myself .was induced 
to visit Teneriffe for the benefit of my wife's health, on the 
strength of Mr. Ernest Hart's pamphlet, "A Winter Trip to the 
Fortunate Islands." I found that during Mr. Hart's visit the 
weather was unusually fine, and that the statements he makes, 
though unquestionably true, do not convey an altogether 
accurate idea of the general climatic conditions of Tenenffe. 

There are various ways of reaching the Canary Islands, of 
which group Teneriffe is the centre. The sea passage may be 
shortened by taJdng the Spanish mail boat from Cadiz, but the 
Donald Currie steamers, which call at Lisbon are better boats, 
and do the distance of 750 miles in about 54 hours. Yift Cadiz, 
including rail, the cost is £20, as against £22 vi& Lisbon. The 
Donald Currie steamers, however, only touch at Las Palmas, 
which entails transhipment. Undoubtedly the best way for those 
who can bear the sea voyage is to go by steamer from England. 
There are four excellent lines — ^the New Zealand Shipping 
Company, the Shaw, Savill and Albion Company, the British 
and African, and the Union. These vessels leave London 
(calling at JPlymouth), Southampton, or Liverpool ten or 
twelve times a month. Invalids, I think, would do well to 
give the preference to the New Zealand or Shaw, Savill Com- 
pany's boats, as they are admirably equipped for comfort, and 
perform the voyage from Plymouth in less than five days. A 
jingle first-class ticket by either line costs £14, and a return, 
available for six months, £25. 
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There is no difficulty in reaching Teneriffe. The trouble is 
to get away, as there is uncertainty as to when the return 
steamers call, and when they do, there may be no accommoda- 
tion. As visitors begin to leave early in May, a passenger 
steamer might very well call at Orotava early in that month, 
and another early in June. Steamships prefer to call at Santa 
Cruz, which is 25 miles off, owing to the alleged bad anchorage 
at Orotava, but my experience is that from May to October 
that roadstead is sue enough. 

After landing at Santa Cruz, I suggest Laguna as the first 
halting-place for the invalid. It is situated on a plateau about 
1,800 feet above sea level, and possesses a comfortable hotel. 
At Santa Cruz itself, at Camacnio's hotel, the sanitaiy and 
other arrangements are excellent. As, however, Santa Cruz is 
debilitating early in October, when invalids usually arrive, 
visitors do well, mstead of hurrying on to Orotava, to make a 
stay at Laguna, which is only an hour and a half's drive. 
From December to March San^ Cruz has a charming climate, 
and is well sheltered from the north-east winds. Wnat, how- 
ever, Santa Cruz needs is hotel accommodation outside the 
limits of the busy town itself. 

Passengers going from Santa Cruz to Laguna will find the 
roadway exceedingly good, though they must be prepared for 
much jolting and Dumping when passing through the streets of 
the latter town ; but this, I am told, will soon be a thing of 
the past, as there is a promise that before long the streets will 
be re-paved on modem principles. A word of caution by the 
way. The heat of Santa Cruz may be found oppressive on 
landing, but those who are going on to Laguna — ^the summer 
and autumn retreat of Orotava and Santa Cruz — ^will find it 
unadvisable to discard their warm clothing hastily. 

Many of the English invalids at Orotava derive considerable 
benefit from a change to Laguna ; but my wife derived greater 
benefit from her stay in Orotava from tfuly till October than 
in any period of her visit. The great drawback to remaining 
in Orotava in the autumn is that invalids lose the services of 
Dr. George Perez, a graduate of London University, and his 
partner. Dr. Thurstan, an M.D. of Cambridge, the only other 
qualified English doctor there. Dr. Perez* patients are 
unanimous in his praise. The professional ability of Dr. 
Tomas Zerola, the resident medical man at the Villa, is 
universally acknowledged by his English patients. 

From Laguna to Orotava is about four hours' drive, over 
a roadway highly creditable to Spanish engineering. The 
mountain scenery en route is striking, and the terrace system of 
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cultivation is seen to great advanta^. From Matanza, where 
one stops for lunch, there is a good view of the Peak, which 
attains a height of 12,176 feet, rising directly from the sea 
level. The crater is about eight miles in diameter, and 
7,000 feet above the sea, and from its centre rises the Peak 
itself, a further 5,200 feet. 

The town of Orotava, or Puerto de la Oruz, is situated on a 
low peninsula about 60 feet above the sea. The first plateau, 
at an elevation of 380 feet, is most salubrious, very desirable 
for chest patients. Lower down it is enervating; higher up 
rather too cold. This first plateau offers a favourable position 
for the construction of small villa residences with pretty 
gardens, which by most visitors would be preferred to hotels, 
ouch villas, however, should not be erected too near to cultivated 
areas or large reservoirs. The former are frequently manured 
with hmnan excreta, and the latter give on unhealthy ex- 
halations in the summer months. 

After a further ascent of 720 feet, one reaches the base of 
the mountain proper, where stands the ancient town of La 
Villa Oratova. Tnough this altitude has proved beneficial in 
some cases, yet it is too frequently enveloped in cloud to render 
it a very desirable resort. 

As to the Puerto itself, its streets are narrow, the houses 
high, and the free circulation of air is impeded. Nevertheless, 
typhoid fever is unknown. As to the climate generally, its 
equability seems to show that the island is not so dry as repre- 
sented. The visitor must not be disappointed to find during 
the early part of his stay in the north of the island that there 
is a fair quantity of rain ; but, the ground being porous, the 
atmosphere is not rendered so humid as the amount of rainfall 
would suggest. Outdoor recreation is, however, frequently 
interfered with. Then, as to mean temperature. On that 

Eoint visitors may be easily deceived. In England 62^ would 
e regarded as sufficiently warm to enable fires to be dispensed 
with and lighter apparel to be partially assumed. In a warm 
climate, however, 62** is sufficiently cold to justify the invalid 
wearing a sealskin out of doors, and keeping a fire going 
indoors. This seems to me to show that without some know- 
ledge of the locality, one may be working in the dark, even 
in the presence of meteorological records. 

But, though Teneriffe has its faults, I think that on the whole 
it may be pronounced a most desirable health resort. I myself 
intend taking my wife back there in October, 1890, in pre- 
ference to any other place ; so that, though I do not hesitate 
to speak frankly about its drawbacks, I have a high opinion of 
Teneriffe as a sanatorium. Its charm is that, owing to its 
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monntalnons character and geographical position, there is a 
great variety of climate. 

Clearly, therefore, there is a probability of the invalid 
obtaining relief, thongh the first place he visits may not suit 
him. I have known Santa Croz to confer benefit where 
other places had failed ; Lagnna to suit complaints which were 
not favourably affected at lower elevations ; and Orotava and 
Icod to benefit those who went there as a last resource. In the 
near future, it is possible that a still larger variety of climate 
will be accessible to invalids, for Yillaflor and Guimar, on the 
south side of the island, are spoken of; the former as the 
^^ first mountain station in the universe," and the latter as 
possessing an exceptionally drv and sunnv climate. 

I think that the physical advantages of Teneriffe are uniaue. 
Within the comparatively small area of 900 square miles, it has 
altitudes ranging from a iew feet to 8,000 feet above the sea 
level. It has a northern and a southern aspect, rendered 
distinct by the great Cordillera running east and west. The 
north aspect is favoured by the north-east trade winds, the 
south by warm trans-African winds, cooled in their progress 
across the nairow strip of sea. 

To give some meteorological details taken at Orotava, the 
mean variation of temperature between morning and night, ue., 
9 a.m. and 9 p.m., is not more than 2^*8. The average tempera- 
ture in spring, summer, autumn, and winter is respectively 64®, 
71% 69°, 60°; while the lowest temperature for the same 
seasons in the shade is 54°-9, 51°-8, 60°, and 49°-l. The mean 
minimum is 59°-3, 55°-4, 63°-0, 52°-7. The extreme difference 
between winter and summer is not more than 14°, whereas at 
Nice it is 30°, and in Algiers 24°. The total annual rainfall is 
15*35 inches, falling on eighty-five days, and the average 
monthly sunshine — 136 hours — distributed as follows : Novem- 
ber to January, 110 hours; February to April, 140 hours; 
May to July, 132 hours ; and August to October, 160 hours. 
Storms of thunder and lightning are rare. 

The drawbacks with resard to life in Teneriffe are principally 
in reference to accommodation and food. The majority of the 
houses are of the Moorish type, built without fireplaces, and 
solely with a view to coolness. Stoves are absolutely necessary, 
and so are curtains and other appliances for keeping out 
draughts. As regards servants, warning is not required on 
either side, therefore it is advisable to study the idiosyncracies 
of your domestics, or they may leave you in the lurch. A 
knowledge of the language is very desirable, but even with this 
aid you cannot expect to reform a Spanish servant, who has 
remarkably conservative instincts. As a rule they are very 
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honest ; but thej are desperate loye-makers, and one sometimes 

^ts tired of hearing the wretched twanging of the. troubadour 

meath the bedroom window at night. 

As to society in Teneriffe, after an experience of twenty-five 
years spent in various parts of the world, I have never known 
a happier community than that of Orotava. The relations 
between the English and Spanish gentry are most cordial, 
though the latter oelieve that every new arrival from Europe 
adds to their diflBculties by helping to raise the price of food. 

Let me add a word on the subject of social amusements. 
They are arranged, no doubt^ with a commendable desire to 
render Orotava attractive, but some invalids have been drawn 
into merriment which they could not resist, and have returned 
all the worse for a sojourn in what should have been a place of 
perfect rest and quiet. If balls and bazaars must go on, they 
should be held somewhere else than in the hotels. 

Orotava greatly needs a public market and improved food 
supplies. Tbe butchers are generally ignorant of their business 
and often present meat of doubtful quality in a most repulsive 
condition. 

The English residents should club together and purchase, 
and stall-feed, sheep for their own consumption — an alternative 
resorted to in different parts of India where the same incon- 
venience sometimes occurs. Milk, bread, butter, fowls, ducks 
and turkeys, are cheap and plentiful. There is a difficulty, 
however, in obtaining groceries, meat essences, and invalios' 
food. This is due to the fact that visitors are in the habit of 
getting supplies from the Stores in England, with the result 
thai shopkeepers in Teneriffe are not encouraged to keep large 
and varied stocks on hand. For my part, 1 believe httle is 
saved by these direct importations, while much general incon- 
venience results. 

A word or two as to water supply. At the Por^ of Orotava 
it is of very good quaUty, and enteric fever has never been 
known. That of La Villa Orotava is less excellent, and should 
in every case be filtered. There is no doubt that the absence 
of a proper system of sanitation throughout the island would be 
a m\ich more serious matter but for the absorbent nature of 
the soil, the sparsity of the population — ^towns and villages not 
being overcrowded — and the open nature of the country. 

There is one subject directly bearing on the comfort of 
invalid visitors, and that is the absence of professional nurses 
at Orotava. There is a scheme now on foot for supplying the 
deficiency, but it is felt that, to ensure stability for a fixed 
period, a sum of not less than £500 must be raised, though 
the institution, it is hoped, will eventually be self-supporting. 
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The proposal is to secure the services of two lady Sisters of 
Charity of the English Branch of St Vincent de Paul. There 
are, however, various difficulties to be surmounted. The pro- 
vision of nurses is exceedingly desirable for those invalids who 
are unable to travel with a private nurse, or, indeed, to pay for 
the services of a nurse when nursing aid may be much needed. 
Contributions to this fund may be paid into the London and 
County Bank^ to the credit of the treasurer, the Rev. T. Gifford 
Nash, Orotava Nursing Fund. 

With respect to wearing apparel, it is advisable to .take to 
Orotava just the same outfit as if going on a twelve months' 
visit to any part of England. Sanitary woollen underclothing, 
sheets, and pillows are desirable. A sealskin coat or an over- 
coat will be found a comfort at one time ; at another, summer 
garments will be essential. There are very good tailors and 
dressmakers in the island, and good boots are procurable at 
ridiculously low prices. 

Before concluding this brief paper, let me add that it is 
impossible, as Sir Morell Mackenzie well points out, to say with 
certainty whether this or that particular climate will suit a 
particular case, and that to phthisical patients the benefit of a 
change of climate will be greatest if it renders an out-of-door 
life possible. With an island possessing such climatic con- 
ditions as Tenerifife, varying, as they will be found to do, 
according as the visitor may select his place of residence, it is 
clear that discrimination is needed it the invalid desires to 
return home benefited by the change. I have endeavoured to 
point out that Teneriffe does not altogether merit the roseate 
colours in which it sometimes has been painted; but I have 
also endeavoured to do justice to its admirable situation, its 
exceptional climate, and its possibilities as a health resort. 



Mr. BALDWnr Latham (London) considered that papers of this 
kind were very valuable, for they enabled the Listitute to keep a 
record of the climatic conditions of celebrated health resorts. 

Mr. SxMONS (London) quite agreed in this view. 

Mr. Whitb (London) was quite aware that dancing was one of the 
most healthy amusements, if it were properly carried out, and The 
Sanitary Institute ought, he thought, to do its best for its promotion. 

Mr. SoTBUTTBLL (Brighton) said that with regard to dancing in 
TenerifEe, the difficulty was that the hotels were too small for this 
amusement, and when dances were given invalids could not get to 
sleep. Besides, there were many invalids who, if dances were given, 
would enter into them despite the fact that they would be much 
better if. they were taking rest. 
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CONFERENCE OF MEDICAL OFFICERS OF 

HEALTH. 



The fourth Conference of Medical Officers of Health, arranged 
by the Institute, was held in connection with the Brighton 
Congress. 

There was a good attendance of Medical Officers from the 
principal provincial centres. 

The chair was taken by Dr. A. Newsholme, Medical Officer 
of Health for Brighton, President of the Conference. 

Papers on the following subjects were read and discussed : — 

'*The Stady of Hygiene, in the Elementary Schools," by A. 
Newsholme, M.D." 

" The Etiology of Diphtheria," by W. N. Thursfield, M.D. 

" Uniformity of the Beports of the Medical Offiers of Health," by 
A. Wjnter Blyth, M.E.C.S. 



A full report of the subjects discussed is given in '* Public Health '^ 
for September, 1890, page 134, and October, 1890, page 163 ; and, 
as much of the matter was of technical interest, it was thought 
unnecessary to reprint it in the Transactions of The Sanitary 
Institute. 
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CONFERENCE OF INSPECTORS OF NUISANCES. 



ADDEESS BY DR. A. OARPENTEE, 

FBB8IDENT OB THS C0N7EBENCB. 



ABSTRACT. 
Dr. Carpenteb said that he was glad that they were following 
in the footsteps of the Medical Officers of Health, who had 
met in Conference on the previous day. The founding of the 
Institute was the thought of men who had been instrumental in 
bringing to the notice of the State the wants of sanitary 
law, the result of which was the passing of the Act of 1848. 
It was his privilege to reside in a town that was in the first 
list of those that took advantage of that Act. The Local 
Board made bye-laws. After a short time they discovered 
that these bye-laws were dead letters, and then a Sanitary 
Committee was appointed, of which he had the honour to 
be Chairman. They made a report, and the local authority 
determined, in accordance with the recommendations con- 
tained in that report, to appoint inspectors to see that the 
bye-laws were carried out. Then came the battle. They 
had to face the opposition of those who objected to the appoint- 
ment of Sanitaiy Inspectors. Owners of small houses and 
others felt that oanitary Inspectors would be prying into their 
private affairs, and causing them much trouble; but after a 
time the unpopularity became dormant, and the inspectors 
were appointed. Then there was the disadvantage of the 
appointment of incompetent persons as inspectors. 

He then explained that such methoas of administration 
in various localities led to the establishment of the Sanitary 
Institute, through which properly qualified men were able to 
obtain certificates, showing that tney were capable of doing the 
work which they undertook. The work done oy the Institute in 
this way was of great value to local authorities when they were 
about to appoint Sanitary Inspectors, and the Institute had in 
consequence of that and similar actions commended itself to 
the public generally. Public opinion had now materially 
advanced in favour of sanitation, and the position of Sanitary 
Inspectors had greatly improved. Some people were inclined 
to think that the office of oanitaiy Inspector or of Inspector of 
Nuisances was a new office, but it was no such thing. It was 
one of the offices in connection with hygiene that had been 
formed in very early times. They had only to go back to the 
pages of Holy Writ to prove it. Let them read Leviticus, 
and study the laws laid down by Moses, and they would see 
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that the Sanitary Inspector he appointed was one of the most 
important men in the state. When the sewage of a house had 
produced disease, the occupier was' to go to the priest, who 
explained things, and he became the Inspector of Nuisances 
within the camp, or, as it was afterwards, within the cities of 
Israel. Therefore, thev had to go to the highest authority for 
the foundation of their office, and the importance of their 
social position in connection with this office was veiy manifest 
from what was in the mind of Moses. The formation of 
infectious hospitals was really inaugurated by him. They 
would £nd that he appointed that infectious diseases which were 
there classed together under the head of leprosy should be 
treated by isolation without the camp. That would not be 
without shelter, and they might assume that hospitals were 
erected for their protection. 

Passing on, he said that at the present time there was not a 
town in the kingdom where the sanitary authority was doing its 
duty which had not a hospital in which it could isolate cases 
of infectious disease as soon as they were brought to its notice. 

Touching upon the manner in which the work of Sanitary 
Inspectors should be done, he said that there were two classes 
of officers. Some went with the threat of legal proceedings in 
their mouth, and did not attempt to explain why certain work 
had to be done, and if they acted in this way they set up the 
backs of the people, and did not get the work carried out 
to the satisfaction of the Authority. It was far better that 
people should be taught by the Sanitary Inspectors the reasons 
why different work had to be done, and be persuaded to 
carry out the principles necessary for the removal of nuisances, 
and so diminish the chances which lead to the spread of infec- 
tious disease. It was far better for the people to do the work 
willingly, and look upon the Sanitary Inspector as their friend, 
than as a prying, intolerant autocrat, who would force down 
their throats the principles of sanitation whether they liked 
it or not. 

Referring to the pay of Sanitary Officers, he agreed that 
every labourer was worthy of his hire. A paper was sent to 
him when he was away from home with regard to compensation 
and mutual assurance, he hoped that the gentleman would accept 
his apology for omitting to cause it to be placed on the agenda. 
If there was time when the other papers had been disposed of 
it would be read. He congratulated those present on being 
invited by the Institute, and the Institute on inviting the 
Inspectors to meet in conference in the important and health}'' 
Borough of Brighton, which he said was almost the healthiest 
town in the kingdom. The invite extended by the town to the 
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Institute reflected great credit on the town itself, the Institute 
and Inspectors being thought worthy of the presence of the 
Major at their meetings reflected credit upon them. Brighton 
was healthy, but he claimed that if they took a decade of ten 
yearsy his town, viz., Croydon, had beaten it. 

Passing on, he said that he had thought it necessary in the 
town of Brighton to draw attention to the waste of material in 
regard to sewage. It was the only serious sanitary fault he found. 
They had magnificent waterworks and constant water supply, and 
the fact that the streets and poorer classes of houses were well 
looked after by the authorities was proved by the healthy condi- 
tion of those classes, and the absence of mischievous disease from 
their midst. He hoped that the time was not far distant when 
the Legislature would prevent the washing away into the sea of 
that which was absolutely necessary from a national point of view 
for the feeding of the people. If that material were placed on 
the Downs at the north of Brighton the crops would be ten times 
more abundant than at the present time, and the chances of 
destroying the sea-shore of Brighton as a bathing place 
altogether removed. In connection with the milk-supply this 
was most important. He looked upon it as a part of the duties 
of local authorities not only to provide for the grown-up, but 
to see that the younger children were provided with material 
which would help to sustain them in a hesuthy state of existence. 
Where a district did not provide n sufficient amount of milk for 
the people who inhabited it, and it had to be obtained at prices 
which were prohibitive to the poorer classes, there was some- 
thing wrong. If the sewage was put on the Downs, as he 
had said, the milk-supply from this particular land Could be 
ten or twenty times as much as it was at the present. The 
expenditure of capital upon sanitary works was never lost, and 
though it might not obtain an absolute reduction of the rates 
it reduced the death rate, and the utilization of sewage in the 
way he had stated would bring food down to a fair and average 
rate. He again thanked tne Corporation of Brighton for 
inviting them to that beautiful town, and said that all would, 
when they returned, be able to say that the Congress at 
Brighton had been a great success. 



The Matob of Bbighton considered that Dr. Carpenter had 
sketched to the Inspectors much that was beyond what was necessary 
for their position : he had shadowed forth a list of first principles. 
Now they had nothing to do with first principles, they were engaged 
to carry out the work after the first principles had been sketched 
out ; for it was not possible for men of ordinary calibre to grapple 
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with the great questions of sanitation. As to the disposal of sewagey 
thej all knew that it should be returned to the land ; but when they 
were surrounded bj the ratepayers they had to do the best thing for 
the smallest amount of money, and he considered that the Brighton 
Corporation had done the best under the circumstances. Addressing 
himself to the duties of the Inspectors, he said he thought discretion 
was very necessary, and that they should carry out their duties as 
nicely and kindly as possible. They must not only be discreet and 
civil, but it was necessary that a man should have a fairly good 
education before he took office. He thought an Inspector should 
have an elementary knowledge of diseases, and a knowledge of 
building construction was essential as well as a little knowledge of 
chemistry. He contended that it should be the occupier of every 
house who should be worried and terrified into keeping the drains 
in good order, and not the owner, and that liberty should be given 
to an owner, if he saw that an alteration could be done in a certain 
way, and that if it would be half the cost, to carry it out in that way. 
In conclusion, he proposed a vote of thanks to Dr. Carpenter for his 
address, and expressed the hope that the Chairman might long be 
spared to do his work as he had done hitherto. 

Dr. A. Newsholme seconded. He was glad to find that the 
examinations of the Sanitary Institute had been so highly spoken of, 
although he could not help thinking that the examinations should be 
supplemented by a little building construction. He also thought 
that the passing of the examination in hygiene at South Kensington 
was a very great thing. 

Dr. Cabfeitteb acknowledged the compliment paid him. He 
knew that the fitly years of work in which he had been engaged 
could not continue much longer. Still, he was glad to do what he 
could in promulgating sanitary science. 



" Tlie Education^ Examination of^ and Legislation for^ Sanitary 
Inspectors** By A. E, Adams, Sanitaiy Inspector^ 
Wood Green* 

ABSTEACT. 

The author considered that it was largely through the 
Sanitary Institute that Sanitary Inspectors were better educated 
than they were twenty-five years ago. 

He agreed vnth the Association of Public Sanitary Inspectors 
that Inspectors should have a knowledge of building construc- 
tion, but considered that to qualify to pass the 1st Class, 
advanced, of the Science and Art Department, would occupy 
too much time, and was not necessary. 

He considered the Sanitary Institute right in not having 
Competitive examinations ; and Sanitary Inspectors should feel 
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that they owed a debt of gratitude to the Sanitary Institute for 
the way in which they had grappled with the question of the 
examinations. In nearly all advertisements for Sanitary 
Inspectors the Candidates were re<]uired to hold the Certifi- 
cate of the Sanitary Institute. He believed the feeling 
amongst Sanitary Inspectors was that the examinations were 
not sufficiently practical ; but he considered that the standard 
at present required was quite high enough if the questions at the 
vivd voce examination were more searching, and models added 
to thoroughly test the knowledge of the Candidates. 

He suggested that the Council of the Sanitary Institute 
should invite a dozen or two Sanitaiy Inspectors to meet them 
to discuss the question of the examinations, but he was strongly 
opposed to any Sanitary Inspector being put on the Board of 
Examiners. 

He thought that .Sanitary Inspectors should combine to 
obtain the appointment of a Minister of Sanitation, but he did 
not advocate Trade Unionism, but an amalgamation to obtain 
recognition as Public Servants, and that the Laws of Public 
Health might be made more stringent and complete. 



^^The Position that Inspectors should take with regard to the 
General Public" By Joseph Corben, Chief Sanitary 
Inspector, Southampton. 

ABSTRACT. 

The author observed that it was matter for congratulation 
that the Sanitary Institute had inaugurated this General 
Conference of Sanitary Inspectors. 

Speaking on the subject of his paper, he said that by the. 
general public should be understood the ratepayers, some of 
whom were the owners of small tenements not in a first-class 
sanitary state, and were ready to impress on the Inspector the 
advisability of making friends of them. 

An Inspector, when requiring improvements, should act with 
prudence, and should enaeavour to educate the public, so as 
rather to persuade, than to appear to compel, an owner of 
property to make any necessary improvements. 

The author suggested that sometimes the Inspector is 
impeded in his duties by the Medical Officer of He^th either 
being antiquated in his notions or twenty years in advance of 
the times. 

He considered that the yearly appointment of the Inspector 
tends to make him less independent and more susceptible to be 
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influenced in the performance of his duties than he would be 
if his appointment were permanent. 

Mb. W, WiLKDraoir proposed the following resolutions : — 

''That in the opinion of this meeting the administration of 
Sanitary law would be greatly improved by the following amendments 
thereof, and the Council of the Sanitary Institute are hereby re- 
quested to press upon the Legislature — 

" 1. That a Government I)epartment of Health be established, and 
presided over by a Cabinet Minister, having supreme control 
over all matters connected with the Public Health. 

" 2. That the officers now variously named Sanitary Inspectors, 
and Inspectors of Nuisances, be designated Sanitary In- 
spectors. 

"3. That Candidates for the position of Sanitary Inspectors be 
required to possess a geneYal knowledge of the building trades, 
and a Certincate in Sanitary Science. 

"4. That all Inspectors be elected to a permanent tenure of 
office, and only dismissable for misconduct or proved incom- 
petence, with right of appeal to the Local Gk)vemment Board 
or Department of Health. 

" 5. That Sanitary Inspectors be required to inspect their districts 
for the detection of nuisances, and to serve notices for the 
abatement thereof, all such notices to be as valid, if confirmed 
by the Local Authority, as if served by the Authority's Order. 

" 6. That the duties of Sanitary Inspectors be clearly defined. 

" 7. That in all appointments requiring an officer^s whole time, an 
adequate minimum salary be prescribed. 

"8. That steps should be token to form a fund for granting 
superannuation to Inspectors." 

Mr. EainfiST Day, E.B.I.B.A. (Worcester), considered that if an 
Inspector had tact he would succeed with the multifarious duties 
he was called upon to perform. That an Inspector should possess a 
practical knowledge of the building trade was, to his mina, of the 
utmost importance. He was delighted to see that there had been a 
great improvement in preventing jerry building, and some of these 
builders had now very great difficulty in evading the bye-laws. 

Mr. Washhtoton Ltok held that the appointments of Medical 
Officers of Health and of Sanitary Inspectors were the most impor- 
tant of any in connection with Local Boards. Begretting the 
remark made by the Mayor of Brighton to the contrary, he thought 
it most important that Inspectors of Nuisances should have a 
thorough knowledge of first principles. If they were in possession 
of this knowledge, the clever men upon the Sanitary Committee 
would appreciate it, and these clever men, before whom they had to 
go, would lead the ignorant ones, so that the Sanitary Officers, if 
w^ quahfied, would really be the leaders. 

Mr. W. WiLKiKsoK, having read his resolutions again, supported his 
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claim that all Inspectors should be designated '' Sanitaiy Inspectors " 
by urging that they were asking for nothing new, and that in many 
cases the same men had to inspect new buildings as well as act as 
Inspectors of Nuisances. It was so in his own case. He discoun- 
tenanced the practice of taking a man from the outside and 
constituting him a Head-Inspector, and urged that every man should 
first act as an assistant. There could be no objection to theirs being 
a permanent appointment, and he held that Inspectors should have 
the power to serve notices at once where nuisances were discovered, 
inasmuch as the local authorities often only met once a fortnight or 
once a month, and great harm might be done by delay. The rublic 
Health Act did not explain what their duties were, and it was most 
necessary that they should know exactly what they were expected to 
do. Upon the question of salaries, in some places it was the hardest 
possible work for a man to live and present a decent appearance 
upon the salary he received. In certain places the authorities did 
not pay for the work to be done, but sought to satisfy the Legislature 
at the lowest possible cost. He also claimed pensions for those who 
had to endanger their lives to save others. 



*^The Position that Inspectors should take with regard to the 
General Public'' JBy Thomas Oeobge Dee, Sanitary 
Inspector, Westminster. 

ABSTRACT. 

The author pointed out the importance of cleanliness in the 
prevention of disease, and he considered that some knowledge 
of the laws which govern Sanitary Science or preventive 
medicine was necessary on the part of the Sanitary Inspector. 

The Inspector should take the position of the practical 
adviser of the public upon the details of works of sanitation, 
and he should possess sufficient legal knowledge to enable him 
to form a judicial opinion upon all statements and facts. 

The conclusion arrived at by the author was that a Sanitary 
Inspector should be ^^ somethmg of a clergyman, a doctor, and 
a judge." 

" On the general duties^ responsibilities^ and status of Sanitary 
Inspectors ; applicable to those OJlcers appointed by virtue 
ofy and working under j the Public Health Act^ 1875; and to 
their position in comparison with other Public Officials.*^ 
By Geobge Steers, Sanitary Inspector, Bedford. 

ABSTRACT. 

The author pointed out that, inasmuch as the Sanitary 
Inspector is required by law, in a notice to abate a nuisance, to 
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five full particulars of work reauired to be done, he ought, to 
ave a thorough practical kuowledge ; and he considered that 
Inspectors should have power to serve a legal notice for the 
abatement of a nuisance without having first received the 
sanction of the Local Authority to do so. 

Looking at the nature of the duties that a Sanitary Inspector 
has to perform, he considered that his appointment should be 
permanent; and, further, that the status and position of a 
Sanitary Inspector does not compare favourably with that of 
many other public officers. 



" The Position that Inspectors should take with regard to the 
General PublicJ* By J. Hicks Beel, Sanitary Inspector, 
Gosport. 

ABSTRACT. 

The author considered that in order to obtain duly qualified 
men as Sanitary Inspectors they should be better remunerated* 
Thanks to the Sanitary Institute, the importance of the duties 
of the Sanitary Inspector is becoming recognized. 

Every Sanitary inspector should have had three years* ex- 
perience as an Assistant Inspector. He should understand the 
advantages of various sanitary appliances, and to qualify him 
for the Inspection of builders ana plumbers' work, he should 
hold a Certificate of competency in Building construction, 
which should be obtained before the Certificate of the Sanitary 
Institute is granted. 

The author's experience was that the poorer residents receive 
the Sanitary Inspector gladly, but that the owners of property 
hinder him in the performance of his duties. He was of opinion 
that the Chief Inspector sliould have power to give legal notice 
for the removal of nuisances. 

He suggested that a Union of Sanitary Inspectors should be 
formed under the auspices of the Sanitary Institute, composed 
of Sanitary Inspectors who have held that office for upwards of 
three years ; the objects of the Union being the discussion of 
matters affecting their interests, to watch the working of the 
laws affecting County Councils and Local Boards, and to pro- 
mote such measures as may from time to time be deemed 
advisable. 

In conclusion, the author suggested that the meeting should 
adopt resolutions approving of such a Union, with the special 
object of securing a settlement of the question of superannua- 
tion. 
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The Chaibmait announced himself in fayour of provision for the 
after years of Inspectors, but thought that it must be met by the 
Inspectors themselves contributing out of their salaries, by the Local 
Authorities paying an amount during the good behaviour of their 
o£5cer8 into the fund at command of the Local Government Board, 
and by the Local Government Board supplementing it by a grant 
from the Imperial Exchequer to enable the officials to retire coznEort- 
ably after a certain number of years. 

Mr. J. OsBOBVE (St. Faucras) had been much struck by the consensus 
of opinion which had run through the papers. They found that the 
status of the Inspector wanted considerable improvement, and they 
were agreed as to the way in which the improvement should take 
place. He had had considerable experience — over sixteen years — as 
a Sanitary Inspector, and he must say that the men he had come in 
contact with were never open to any bribery. The duties of Inspectors 
of Nuisances were certainly very varied, but in the President's address 
he thought that that gentleman travelled a little beyond the duties 
and even the powers of a Sanitary Inspector. At the present time 
they had nothing whatever to do with the construction of the 
drainage, or the sanitary condition, of a house until it was occupied. 
In his opinion it' was one of the great curses of their work that the 
construction of the drainage and sanitation in many districts at the 
present day was left to take care of itself. The jerry-builder 
employed a navvy, and he was the sanitary engineer, throwing 
in his drain and getting it out of sight as soon as possible. The 
British workman was the best in the world if his work could be 
seen, but if his work could not be seen he was certainly the worst. 
The construction of drains in new properties should be under the 
supervision of a practical sanitary officer, who should be respon- 
sible for their proper construction and be in a position to give a 
Certificate. With respect to the knowledge that was necessary for 
an Inspector previous to holding an appointment, he greatlv believed 
in the officer being thoroughly conversant with the whole of the 
different sections of the building trade ; unless, too. Inspectors had 
tenure of office made secure, there was a tendency to make them 
shirk their duties. 

The Chaibmak moved a vote of thanks to the writers and readers 
of the papers. He gave expresssion to the hope that there would be 
an alliance of Sanitary Inspectors throughout the kingdom. 

Mr. Wjlshivqtotx Lyon seconded. He thought that the day was 
not far distant when the Sanitary Inspector would be looked upon 
as almost second to the Doctor. 

Mr. St££bs having replied, an acknowledgment of the valuable 
services of the Secretary (Mr. A. Perry) was made by the Chairman, 
and duly replied to. 
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THE SANITARY ASPECTS OF ELECTRIC 

LIGHTING. 



LECTURE TO THE CONGRESS. 

By W. a PREECE, F.RS., M.Iiist.C.E., &c 

Electrician to the British Post Office. 



The chief tendency of modem legislation in our British Parlia- 
ment is to improve the environments of the human frame, so 
that we may live, and move, and have our being with greater 
health to the individual, and greater prosperity to the nation. 
The cleanliness of dwellings, the drainage of towns, the removal 
of filth, the suppression of nuisance, have not only been specified 
but the inspection of the means to effect these objects and of 
their results are defined and insisted upon by Acts of Parliament. 
People often speak disrespectfully of our grandmotherly Govern- 
ment, but at least in this region of domestic legislation, the 
control it has exercised over the food we eat, the water we drink, 
the air we breathe, is of a true parental order, and deserves our 
unreserved admiration and respect. The Home Ofiice and the 
Local Government Board act the part of a wise and economic 
head of the house to the nation, while each. community has its 
own Local Board or Authority to carry out hygienic provisions, 
to enforce sanitary principles, to prevent infection, to stamp out 
disease, to sweeten labour, and to prolong life. 

I contemplated at one time submitting an historical simimaiy 
of these features of sanitary legislation during the present 
generation, but not only would the task be very onerous, but it 
would be so lengthy that I should have very little time left to 
discuss the question set before me — ^the Sanitary aspect of 
Electric Lighting. 

The propositions that I propose to submit and to demonstrate 
to you are these : — 

1. That electricity and light being analogous forms of 
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energy, the former is naturally the proper source of artificial 
illumination. 

2. That all other sources of artificial illumination being 
dependent on the absorption of oxygen, and resulting in the 
vitiation of air are injurious to health. 

3. That the same authority which regulates the sanitation of 
our dwellings and the supply of our food, should also control the 
purity of the air we breathe, and of the light we work by. 

Light, however it be produced artificially, is simply the 
equivalent of work that has been done elsewhere. Whether it 
be by the combustion of tallow or oil, by the burning of coal or 
of gas, by the glowing of a fine wire, or the formation of the 
brilliant arc, energy has been expended somewhere, to be 
transferred and reproduced in some other place in the form of 
light. The great principle of the conservation of energy 
teaches us that the amount of energy in the universe is a fixed 
quantity, that it can be neither created nor destroyed, that it 
can only be transferred, and that any expenditure of energy 
— work done — ^anywhere is the equivalent of energy utilized 
somewhere else. The rate at which this energy is expended is 
called power^ and the amount of power which we foolishly call a 
horse-pawery and which we roughly imagine to be equivalent to 
the power exerted by a horse in drawing a load along a road, is 
competent to produce an amount of lignt which is very simply 
measured. Our standard of light is the light given by a No. 6 
sperm candle, burning 120 grains per hour. Now the energy 
of one horse-power constantly expended will give by the aid of 

Tallow • the light of 6 candles. 

Sperm ,9 8*7 

Vyll ••• •.. ••• „ V 

\jras ••• ••• ••• „ Xv 

Electric current — Glow „ 248 
„ Arc „ 1492 

The results to the air of these different modes of producing 
artificial illumination are well shown by the following Table : — 

Products of Combustion in developing 100 candles per hour. 



9} 

99 



99 



J9 



J» 



niaminant. 



Tallow .... 
Spenn .... 

Oil 

Gas ....... 

Electricity 



Quantity 


Carbonlo 

Anid 


Water 


ConBomed. 


Frodaced. 


Yapoor. 


lbs. 


Cub. ft 


lbs. 


2-2 


61-2 


2-3 


1-7 


41 -d 


2-0 


1-3 


33-6 


1-8 


66 Cub. ft 


40-3 


2-6 


(Coal) 2*2 Ibe. 









Heat. 



Calories. 
9,700 
7.960 
7,200 

12,150 
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Thus we see how very much more eflBcient electricity is than 
any other agent for the production of light. 

The tendency of the teaching of the present day, is to show that 
the transmission of light waves and of electrical undulations, is of 
the same character and at the same speed. Clerk Maxwell by 
theory, and Hertz by experiment, have placed this beyond doubt. 
A current of electricity passing through a fine filament, first raises 
its temperature, and then as tne current is increased in strength, 
it ^lows brighter and brighter until finally it is disintegrated 
ana dissipated with great brilliance, and the light disappears. 
There has been no chemical consumption of material. The 

Eassage of the current has resulted in light, and light seems to 
ave been the natural sequence of the flow of electricity. 
Energy has however been developed somewhere. There is a 
boiler for the production of steam, an engine for the application 
of power, a dynamo for the formation of electric current. 

Gas has to be extracted from coal, purified in gas works, 
distributed through pipes, and chemically combined with the 
oxygen of the air m jets or burners. 

The simple candle, however, is its own gas works. We 
simply appiv a match and the flame itself becomes boiler, 
engine, and light emitter combined. 

In all cases, therefore, we have to consider — 

(a) The source of energy. 

(4) The distribution ofenergy. 

(c) The utilization of energy as light 

The sources of energy at our disposal are — 

Wind. 
Water. 
Coal (steam). 
Gas. 
Mineral oil. 

The inconstancy of the wind in our climate renders it inap- 
plicable for the steady and constant supply of power required 
for artificial illumination. 

Water, on the other hand, is an unfailing source of power in 
some countries, but the quantity required to produce even small 
effects is opposed to its use anywhere but in mountainous or 
hilly districts where it is abundant. It requires a quarter of a 
ton of water falling one foot per second to produce one horse 
power, or falling ten feet to produce ten horse power. If we 
wish to maintain ten ordinary electric glow lamps alight for five 
hours with a fall of ten feet we should require 100 tons of 
water per hour, or 500 tons altogether. 
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At Keswick, in Cumberland, a central station has been 
established, which is worked by a fall of twenty feet of the 
water of the river Greta, generating fifty horse-power by means 
of a turbine. At Portrush, in Ireland, a fall of twenty-six feet 
generates currents that work a tramway to the Giant's Causeway. 
Many private houses in Scotland are so lighted. 

There are innumerable places in the United Kingdom where 
this power is being allowed to run to waste. The non-utilization 
is due probably to ignorance, and ignorance as much as indif- 
ference is the great obstruction which all new industries have 
to overcome, even when practicability and economy are almost 
self-evident. 

The power of running streams and of the tides is used in 
.some countries for grinding com, but the power utilizable is 
small, and no practical means have yet been introduced to 
employ them for small installations of electric lighting, though 
busy minds are actively engaged on this neglected field. 

Steam and therefore coal becomes in all comparatively flat 
countries the principal source of power, while for small instal- 
lations, gas and mineral oil are extremely convenient cleanly and 
economical suppliers of energy. Indeed, gas as a source of heat 
is coming more and more into use, and if a cheaper form 
of gas, such as water-gas were distributed for fuel purposes — 
as it probably will be in the future — it would solve the difficulty 
of the transit of coal, and prevent the possibility of that nuisance, 
the formation of smoke in the midst of shops and dwellings. 

The power that is thus expended is employed in developing 
electrical energy. Motion is imparted to coils of copper wire in 
a field of magnetism, and a ceitain resistance has to be over- 
come when the lines of force in this field are cut by the wire ; 
the energy of motion is absorbed, it takes the form of elec- 
tricity, and as an electric current it can be transmitted to a 
distance, and there utilized. The amount of energy which is 
found in the form of currents is that delivered by the belt of 
the engine to the dynamo, less a small amount wasted in fric- 
tion and in heat in the metal of the dynamo ; but this is so 
small that it is a common thing now to obtain dynamos with 
an efficiency of 94 per cent, that is, 6 per cent, only of the 
power applied to it is lost as heat in the dynamo itself. 

If a child has a skipping rope made of copper wire and, 
with its face turned due North or South, it skipped, the rope 
would cut the lines of magnetic force of the earth in the 
proper direction, the rope would experience resistance, energy 
would be absorbed by the rope, and electric currents would 
be developed from hand to hand of the child. The child 
thus becomes an animated dynamo. The lines of force of 
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the earth flowing North and South are cut twice in each 
revolution of the skipping rope, hut alternately in opposite 
directions. Hence the currents generated are alternately flow- 
ing in opposite directions, and the child hecomes an alternate 
current dynamo. It is a very simple thing to straighten these 
currents and to make them flow continuously in the same 
direction, and to convert these alternate effects into continuous 
currents flowing in the same direction. 

Now, all electric currents require an electro-motive force, or 
a difference of electric pressure to drive them through the 
resistance of metallic conductors, in the same way that water 
and gas require pressure to drive them through pipes. This 
electro-motive force in the case of the skipping-rope is very 
minute, because the intensity of the earth's magnetic field is 

very small (it is only ^oooo^ ^ ^^ ^® ^^^^ ^^ ^^ ordinary 
dynamo), the motion of the rope is comparatively slow, and 
there is onlv one cutting conductor. If we increase the num- 
ber of conductors, their speed, and the strength of the field, 
we can magnify the electric pressure to any amount. 

All new ideas require new names to indicate them, and if they 
are new quantities capable of measurement, they require new 
units to compare them with numerically. Difference of electric 
pressure is called voltage, and the unit of comparison is a 
volt The skipping rope develops only a very small fraction, 
about TTjW^t of a volt. There are now dynamos at Deptf ord 
which will generate 10,000 volts, and a flash of lightning is the 
result of perhaps millions of volts. . The human frame is very 
sensitive to voltage, 50 volts is scarcely perceptible, 100 volte 
give a distinct though slight shock, 500 volte are painful, and 
1,000 volts might probably under certain circumstances kill a 
man, 10,000 volte if effective through the whole frame would 
certainly destroy life. We have recently read of a deplorable 
attempt in the United States to utilize this power for the 
execution of criminals, an attempt surrounded with sickening 
horrors, the result of the ignorance that existe at present as to 
the effecte of electricity on the human frame. 

The unit of electric current by which measuremente are made 
is called an ampere^ If an ampere be circulated around a 
bar or ring of iron, it will magnetize it with a definite amount 
of magnetism dependent on ite dimensions and quality. 

If it be transmitted through a bath of nitrate of silver, it will 
deposit four grammes of silver per hour. If it be driven 
through a fine filament of carbonized cotton six inches long, 
such as Edison and Swan use for their glow lamps, by an 
electromotive force of 100 volte, it will develop a brilliant light 
of 32-candle power. 
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The actual energy conveyed by the current is measured by 
the product of the volts and amperes, and this measures the 
rate at which energy is being transmitted or expended The 
unit of measurement is called the toattj which is a much more 
scientific and accurate unit of power than the absurd horse 
power that has become so rooted among our engineers. A man 
m pumping expends about 50 watts; in rowing a race he 
expends about a 100 ; in running rapidly up-stairs he expends 
500 watts for a few seconds ; a horse drawing a load on a level 
road expends about 500 watts. The so-called horse power is 
746 watts. An ordinary arc lamp consumes 500 watts, and an 
electric tramcar going at seven miles an hour on an average 
tramway, requires a mean power of about 3000 watts. 

Elec^ical energy is measured and paid for in 1000 watts or 
in kilowatts delivered per hour. A kilowatti-hour is called the 
Board of Trade unit of electrical ener^, and it is defined in all 
Provisional Orders confirmed by Act of Parliament, thus : 

" The expression *unit ' shall mean the enerOT contained in 
a current of one thousand amperes flowing under an electro- 
motive force of one volt during one hour." 

This Board of Trade unit has not yet received a name. I 
have proposed to call it a Bot^ from the initial letters of the 
Board of Trade, but there is generally a very strong aversion 
to a new name, however much it may be wanted, and we have 
during the past few years had a plethora of new names in 
electrical science. 

One Board of Trade unit will keep an ordinary 10-candle 
power glow lamp alight for 30 hours, or it will keep 30 of such 
lamps alight for one hour. In Newcastle this energy costs 
4id., in Jjiverpool 6d., in London 7id., and in most other 

f>laces 8d. Taking the cost at 6d., a 10-candle power glow 
amp would cost one-fifth of a penny per hour, wnich is the 
cost of a 5-feet gas burner at 3s. 4d. per 1000 cubic feet. 
There is thus very little difference between the price of gas 
and that of electricity. 

The output of a dynamo is measured in watts, and, as the 
number of watts in ordinary dynamos is necessarily numerous, 
the kilowattj or 1000 watts, is the unit employed. Thus, a 
dynamo of 100 kilowatts developes energy equivalent to 134 
horse power, and as, for ordinary purposes, the ratio of the 
power utilized as electric current to the power indicated in the 
cylinders of the engine may be taken at 80 °/o, it will follow 
tnat it will require 160 horse power to drive such a dynamo at 
full load. 

The relations between mechanical and electrical measure- 
ments are thus very simple and wonderfully accurate. 
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100 kilowatts, or 100,000 watts, deliver snfficient energy to 
illaminate 3,000 10 cp. lamps, and one of the most dimcnlt 
problems which the electrical engineer has to solve is to design 
the best and most economical method of distributing this energy 
over an extended area. If the distribution be confined to one 
big building, like the Pavilion in Brighton, or the Post Office 
in Liondon, the solution is simple. If it be over a widely scat- 
tered district, like Croydon, Wimbledon, or the districts of the 
freat vestries of London, the solution is complicated. Every 
strict most be governed by its own conditioi^ and be con- 
trolled by its own environments. 

There are several modes of distribution under high pressure 
or low pressure ; by means of alternate currents or oicontinuous 
direct currents ; by two wires or three ¥nres or five wires. Then 
again, the supply may be for light or motive power, for street 
lighting, or for private lighting. If it be by lugh pressure, say 
of over 300 volts, then, as such pressures cannot be admitted into 
our houses, there must be a reduction of this pressure to the safe 
and ordinary 100 or 50 volts by means of alternating trans- 
formers or of secondary batteries. 

The ruling guide is of course economy. A certain number 
of kilowatts are generated in the central station, at a price per 
hour that is easify obtained from the coal bills, the stores list, 
and the wages sheet. A certain proportion of this energy is 
delivered to the consumers, and paid for by them by meter or 
by contract. A certain proportion is lost: — wasted as heat in 
the apparatus and conductors. What is the proportion between 
the energy paid for, and that generated by the central station? 
What is in lact the efficiency of the system ? It is difficult in 
the present tentative and youthful condition of the industry to 
obtain a true answer. Most central stations are in their pioneer 
condition. I have however, examined the figures of certain well 
known systems, from which I gather that we may estimate the 
following efficiencies as fairly practical :— 

Low pressure — 

Continuous direct current 90 per cent. 

High pressure — 

Alternate current 60 „ 

Direct current battery 50 „ 

In fact, one Company — ^the St James and Pall Mall — ^working 
on the low pressure system, have on the first half-year of 1890 
secured a return of 94*3 per cent on the energy delivered, while 
another company, working on the high pressure batteiy system, 
secured only 29 per cent 

s 
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In January of this year, at the Kensington Court Central 
Station^ worlang at low pressure, 25,893 bots were registered 
and paid for, as against 28,291 generated and distributed, 
representing an efficiency of 92 per cent. At Dacre Street, 
Westminster, also working at low pressure, in the quarter 
ending June 24th — the summer and lowest quarter — ^the effi- 
ciency was 84-4 per cent. At the House of Commons the 
efficiency has been 89*8 per cent. 

A simple way of looking at the matter is to find out the coal 
consumed per bot paid for by the consumer. It comes out — 

Low pressure 9 lbs. 

High pressure 17 lbs. 

It is worth notmg that it would require 38 lbs. of coal dis- 
tilled in the gas works to produce the same light by means of 
the ordinary fih-tail burner. 

The misfortune is, that the low pressure system is applicable 
only to confined and restricted districts. It involves the use of 
such heavy conductors, that as the district increases in extent, 
the weight of copper required varies as the third power of the 
radius of the area served. While with the high pressure 
system the weight of copper required diminishes with the 
pressure used. 

It must however be recollected that the use of high pressure 
involves the use of very highly insulated conductors, and there- 
fore what is saved in copper may be expended in insulation. 
The question that decides the economic use of high or low 
pressure is the distance or length of mains and feeders, when 
the difference between 17 and 9 lbs. of coal (or a penny per 
bot) is swallowed up in interest on capital and waste of energy 
in the heavy conductors required by the low pressure system. 

The conseouence is that while compact areas, covered by a 
radius of half a mile, are best served on the low pressure 
system, those supplied beyond a radius of one mile can be 
served economically only on the high pressure system ; while 
the intermediate range is to be considered simply with reference 
to its own requirements and its own conditions, such as the 
supply of water and of coal, the convenience of water and rail- 
way carriage, the value of land, the demand of residential 
districts, and of manufacturing and business quitters. Each 
district must therefore be dealt with on its own merits. 

In London at the present moment several different systems 
are being used or installed for very similar districts. Thus we 
have the alternate current transformer system at Brompton, 
St. Martin's, St Giles, and the various portions served by the 
London Electric Supply Association, the high pressure battery 
system in Chelsea, the low pressure system aided by secondary 
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batteries to regulate pressure and to maintain the supply of 
energy during the small hours of the morning, or when breaks- 
down or cases of emergency arise, in Kensington, Westminster, 
St. James's, Notting Hill, and St Pancras. xhe proper system 
to be used is therefore still in a tentative condition. 

The great question that divides the merits of the high and 
low pressure is that of safety to person. Grossly exaggerated 
accounts of accidents in America nave seriously preju(uced the 
public mind against the high pressure system. If people only saw 
for themselves the conditions that surround the distribution of 
electricity in the United States, they would not be surprised at 
the accidents that have happened — they would wonder at their 
being so few. Poles are frequently carried down the principal 
streets of the towns carrying open telegraph, telephone, nre 
si^al, and electric light wu'es, all together on the same support, 
without any particular rules or regulations. A lineman who 
ascends a pole to attend to a telephone wire is very apt to touch 
suddenly an electric light conductor. He receives a shock, and 
is thrown down perhaps on the ground and killed, or perhaps 
among the other wires, where ne may be probably burnt or 
otherwise injured. 

Such things are impossible in England. Mains and conduc- 
tors must, by legislation, be placed underground in all towns ; 
but where" tney are for local reasons placed overground, they 
are subjected to carefully prepared rules and regulations, and 
to watchful and constant inspection. A high pressure con- 
ductor would certainly be dangerous if it were handled, but it 
should never, under any circumstances, be so placed as to be 
in a position to be touched bv anyone but the SKilled technical 
men who have the charge of its maintenance. There is no case 
on record of anyone bemg hurt on a well designed underground 
system. 

The great hygienic advantage of the electric light when 
illumining our dwellings and our workshops is not that it puri- 
fies the air, but that it prevents the air from being vitiated by 
the introduction into it of the products of combustion, such as 
carbonic acid, carbonic oxide, sulphurous acid, &c., it prevents 
the air from being weakened by the abstraction of orygen, and 
it prevents it from having its temperature raised by undue 
racliation, and by throwing into it heated gases. 

While legislation and the greatest possible stringent regula- 
tions have been drawn up to prevent the adulteration of food 
and the poisoning of water, scarcely any attention has been 
devoted to the prevention of the admission of noxious gases and 
poisonous vapours into the air of our habitations. Carbonic 
oxide is a poison of the deadliest character, and gas jets are 
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freely used which deliver copious discharges of this dangerous 
gas into the atmosphere of our rooms. If we were consistent in 
our legislation, we ought to forbid the use of any burner which 
thus poisons the air. A man at rest exhales '00424 cubic feet of 
carbonic acid gas (COa) and '1189 cubic feet of air per pound 
weight per hour, while a gas jet burning 5 cubic feet of coalgas 
exhales 4 cubic feet of OOa. The maximum proportion of Ct)« 
to air consistent with health is 6 volumes in lO^OOO, 10 volumes 
affect the heart, and 30 volumes produce headaches. Rheuma- 
tism, bronchitis, and other ailments proceed from higher pro- 
portions. In fact, 5 cubic feet of gas requires 8,000 cubic feet 
of pure air per hour to maintain it healthy. The electric light 
reouires no such provision. 

That the electric light is a powerful element of health is 
evidenced by the fact that those who use it not only feel all the 
better for its introduction, but their appetite increases, and their 
sleep improves, and the visits of the doctor are reduced in 
frequency. Workpeople work all the better, and absences from 
illness are far less frequent In the Savings Bank in Queen 
Victoria Street, London, where 1,200 persons were employed, 
the absences from illness were so far reduced, that the extra 
laboar gained paid for the electric ' light. In Liverpool and 
many otner places the same result has been observed. 

The influence of artificial light on the eyes has a very impor- 
tant sanitary bearing. Why is it that there is so much short- 
sightedness in the present day? Is it due to our mode of 
5 reducing light t oome assert that the injury to the eyes is 
ue to the heat rays and not the light rays. If that be so the 
electric light must be much less injurious than any other. On 
the other nand^ no one can have experimented with arc lamps 
without having had his retina painfully affected, which leads 
one to think that the ultra-violet rays have some influence. 
No one has, however, ever complained of the influence of a 
steady glow lamp upon the eyes, and it is possible to read and 
to write for many hours by such a L'ght without experiencing 
-the least fatigue. 

The electric current is not altogether free from being a cause 
of fire, and though its use is by no means very general, still it is 
used sufiiciently to make itself felt as an element of danger in 
this respect. The following table shows the number of fires 
in Lonaon which can be traced to the different methods of 
lighting: — 1887. 1888. . 1889. Total. 

Lamps 245 ... 205 ... 257 ... 707 

Gas 188 ... 197 ... 209 ... 694 

Candles 142 ... 113 ... 436 ... 391 

Electricity ... ... 1 ... 2 ... 3 
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The progress of the electric light in our homes has been 
much more rapid in England than in any other country, but its 
employment for street-lighting^ for shops and manufactories, 
has been infinitely more rapid and extensive in the United 
States than with us. In America the growth has been enor- 
mous. There are now 250,000 arc lamps, illuminating the 
public streets and shops, and 3,000,000 glow lamps in dwellings, 
stores, and workshops. 

The following Table shows the development of the Berlin 
Central Stations: — 





Kffeotlye Horae>Pow«r. 


Sutton. 


1884 


1885 


1886 


1887 


1888 


1889 


When 
Com- 
pleted. 


Friederickstrasse 


300 

••• 
••• 
•  * 


300 

1000 

• • • 

• *■ 

• •• 


300 

1000 

500 

• •• 

•  • 


300 
1000 
1250 

• «• 

• •• 


300 
2400 
1250 

• •• 

• •* 


300 
2400 
2950 
2000 
1000 


300 


Markgrafenstrafise 


3100 


Mauerstrasse 


4950 


Spaudaueretrasse 


4000 


Schiffbauerdamm 


6000 


Total 


300 


1300 


1800 


2950 


3550 


8650 


18350 






16 cp. lamps, or equivalent 
Kilometres of cable ..,.....- 


2500 


4600 
8 


13229 
10 


24660 
15 


34750 
25 


 • • 

75 


• •• 







The progress in England has been very much checked by 
inordinate speculation and by terrible failures in some of the 
earlier work done. There is something very captivating in the 
practical applications of electricity, and something romantic in 
its mystery. The neophyte has rushed into it with remark- 
able lervour, and the lessons of failure have in consequence 
been very severe. The users of the light have also been paying 
heavily for the education and experience of amateur tradesmen 
and inexperienced contractors, and have neglected to avail 
themselves of the professional services of the experienced 
electrical engineer. People who would not build houses without 
the architect, nor construct bridges without the engineer, nor 
make their wills without the lawyer, rush wildly into the use 
of electricity without any professional assistance, where, above 
all things, experience and knowledge are essential to prevent 
disaster and disappointment. Large installations have been 
completed without specifications to guide the contractor, and 
without inspection to see that the work has been properly done. 
The user has paid violently for his temerity, and fires and 
accidents have been the result. The heavy price of wiring 
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a rented house, and the expensive character of the fittings 
proposed, have deterred many from adopting the light, even 
when it is within their reach. Highly insulated wire is unfor- 
tunately expensive. All cheap wires are nasty and dangerous. 
There is nothing that hecomes the electric light better than 
simplicity, and its effect is frequently marred by elaborate brass 
worK. It possesses also most active and widespread opponents, 
both in oU. and gas — opponents who have benefitea by its 
introduction, and who are not slow to profit by its advance. 
The improvements in gas and oil lamps are as marked as the 
advancements in electric light, and as means of artificial illumi- 
nation alone — ^that is as far as light-giving power is concerned 
— ^there is little choice between the three, but oil and gas 
cannot lose those elements of discomfort and ill-health which 
differentiate them from the cool and pure glow lamp. 

A very important question arises for discussion. Legislation 
has slipped in to place the virtual control of the supply of 
electrical energy in the hands of the local authority of the 
district to be served. Is this supply to be the result of the 
capital of private enterprise, or is it to be effected by raising 
money on tne security oi the rates ? 

It is argued that the supply of electricity being a purely 
commercisu undertaking, it snould therefore be carried out by 
a limited liability company. The Acts of 1882 and 1888 do 
not encourage monopoly, but rather court competition, and com- 
petition attracts capital. Competition properly regulated and 
controlled secures economy in supply, ana certainly enforces 
economy in working, while it encourages improvements, and 
induces perfection of apparatus and novelty in processes. These 
arguments are plausible, but are easily refuted by those who 
desire to uphold vested monopolies. Direct competition always 
means ultunately enhanced cost to the pubUc, for the same 
public has to pay for double plant, and each competitor only 
gets half revenue. 

The supply of light is in precisely the same category as the 
supply of water or the supply of gas, and the days have certainly 
passed when the public will tamely submit to the transference 
of their right to such vested interests as those of water or gas 
companies. 

It is very easy to argue pro or con on each side. The local 
authority has to regard the security of traffic, the safety of 
person, the repression of crime, and the proper supervision of 
the premises of its ratepayers. It is the custodian of the public 
interests. It has to control the health, cleanliness, comfort, and 
beneficial sanitation of its habitable dwellings. It therefore 
must secure the best light; and if it can do this, and at the 
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same time relieve the rates which are generallj creeping up to 
dangerous dimensions, then its action would be wise and econo- 
mical. But it would be entering into commercial rivalry with 
an active competitor — ^the Oas Companies ; and its commercial 
control by such a shifting authority as a committee of a Town 
Council or of a Local Board, subject to the changes of political 
warfare — to the vagaries of press dictation, and to the fear of 
November elections — ^is a veiy doubtful proceeding. On the 
other hand, in many instances, such bodies have successfullv 
dealt with the water question, the tramways, and even with 
the g^8. In fact, one-third of the gas capital (21 millions) 
in this country is in the hands of 173 Local Authorities, 
and more than half a million of profits go to the reduction of 
rates. 

Bradford has already grappled with the question. It has 
established a central station for the supply of the electric light. 
Brighton, St. Pancras, and Bristol are doing the same, and 
many other places are following suit. They are shying at the pro- 
bability of handing over their districts to a speculative company, 
with a virtual though not a legal monopoly, to supply electrical 
energy for 42 years. Many corporations contemplate a middle 
course. They have obtained the power for themselves, but they 
have farmed for shorter terms tne right of supply to private 
enterprise, which can do what they are afraid to ao, viz., specu- 
late and experiment. The Board of Trade has sanctioned and 
facilitated such a transfer of statutory rights. 

It is surprising that Gas Administrations in England have 
not been more enterprising in developing Electric Lighting. 
In Vienna, Rome, and Stockholm the Gas Companies have 
established Central Stations, and the progress of the industry 
in those cities is very great. The proper timction of gas is to 
supply heat, not light, and as a source of power it has a future 
more brilliant than its past. If it could be supplied as fuel it 
would remove the troubles of coal transit and storage, of ash 
and dust removal, of smoke and of stoking. It has even been 
shown that it is cheaper to convert coal into gas on the spot, 
and to use the sas as the source of power, than to apply the 
coal direct for the production of steam in boilers. The waste 
of energy in the use of coal is enormous. The energy contained 
in one pound of coal if burnt in one hour is theoretically sufii- 
cient to supply 5*6 horse-power for that hour. The best 
practical result yet obtained by the steam engine is scarcely one 
norse-power. 

The electric light is unquestionably the light of the future. 
Its use is advancing with leaps and bounds. Not onlv is it 
naturally the proper source of light, but economically it must 
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eventually supplant its rivals. When electrical energy is 
generally distributed through our towns, and its supplv is con* 
tinuousy and properly controlled, so that it is always within the 
reach of all ; ana wnen means can be devised to wire up houses 
as cheaply as thev are now fitted for gas, everyone will take it, 
not alone for its beauty, but because it is^ above all, a source of 
bealHi and comfort. 
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WORKING HOURS FOR WORKING MEN. 



LECTURE TO WORKING CLASSES. 

By B. W. RICHARDSON, M.D., F.R.8. 



Db. Richabdson brought the work of the Congress to a close 
by delivering a lecture to the working classes. Choosing for his 
subject, " Working Hours for Working Men," the Lecturer 
opened by expressing regret that at such congresses as these the 
working classes coula not take an active part tnroughout with the 
other members, and he anticipated the day when tnis would cer- 
tainly be done. He then proceeded to treat on work as every 
man's portion, and on the value of work, not only as a fact, but 
afi an idea, provocative of good results even from the humblest 
worker. Next he dwelt on the will in relation to work, and 
coming to the apportionment of work in relation to hours of 
work, from a sanitary and health point of view alone, he fuced 
on the period of eight hours as an excellent standard of time^ 
not absolute, because quality of work varied so much, but as a 
fair average. The reason why such a standard is not followed, 
is not so much the fault of the employer or employed, as of the 
public at large, which continually, in the most exacting manner, 
makes hard workers keep long hours really for no useful purpose 
whatever. One part of the great reformation in hours of labour 
should therefore begin by lessening the demand for long hours 
through all classes of the community. Bodily powers and hours 
of work then came imder review, in which review it was first 
shown that, whether he will or not, ev;ary man. has to perform 
an amount of work which is rather startling when it is fully 
computed. Thus the work performed by the heart of a man 
every twenty-four hours, equal to the task of raising one 
hundred and twenty-two tons one foot, is of itself a striking 
illustration of work that must be done. This was followed by 
a description of added work thrown upon the body by daily 
labour ; and here it was indicated that it is not usually the case 
that work injures by being thrown on the body as a whole, but 
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by its being thrown upon one particular part or organ of the 
body, which thereupon wears out first, and is the cause, by its 
failure, of premature death. From the same circumstance certain 
occupations wear out life much sooner than others, and in these 
limitation of hours of work ought always to be insured. Three 
classes of work are of special moment : (1) where with bodily 
exertion the intensest watchfulness is demanded — example, the 
railway engine driver ; (2) where the work is one continued grind 
and monotony — example, the postman ; (3) where the work is 
excessively hard, as in pile driving, by which the full natural 
work of 240 foot tons per dav may be raised to a third more. 
Dr. Bichardson also noticed occupations in which the body, 
while at work, is in a bent position. In every such instance the 

f)eriod of eight hours for work is the maximum, and is often too 
ong. In other occupations where work is intermitted or is very 
light, although hours may seem long, the labour may not be 
hurtful. In essence the argument went to show that for health's 
sake work ought to be measured out according to the strain 
which it puts on the body or the mind, or on both together ; 
and the lecturer's contention was that work might be measured 
out on the principle of adapting this application of the powers 
of man to his proper working necessities. 

Some objections which might be made to the arguments that 
had been advanced were next stated and met: such as the 
objection that man is not a mere machine ; that some luxuries, 
like indulgences in alcoholic drinks, may wear out more deter- 
minately and rapidly than the hardest work ; and that many 
men who have no occasion to work injure themselves by physical 

Pleasures and labours quite as much as those who work for their 
read. The objections were admitted in so far as results might 
be concerned, but it was urged that between these self-imposed 
means for shortening life and the work which is inflicted by 
assumed necessity during daily working-class labour there is 
no necessary connection whatever. 

To the varieties of wearing labours to which reference had 
already been made, Dr. Richardson added several others, and 
supplied a nimiber of facts showing how under many occupations 
specified life was necessarily shortened. He showed also how 
in the same occupation, that of the blacksmith for example, the 
value of life is reduced by the addition of hours of extra work 
to hours of ordinary and fair work. 

The latter part of the lecture was devoted to the subject of 
relaxation of work, days of rest and of recreation — ^holidays. 
The necessity for full recreation was strongly insisted on. Of 
all things, Sunday ought to be retained as a day of rest from 
labour, not in the fashion of the Jewish Sabbath, nor in the 
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stem Parltan fashion, but as a day of pure and rational rest, 
with change of mind as of body from the common toils of the 
week to communion with the Lord of Nature in all His works 
and ways, and through those who present the beautiful in 
nature with the greatest art and greatest purity. With an 
eight hours system of labour, there must be introauced a better 
system of recreation during week days, in which good music 
must play a first part. Dr. Hichardson repudiated in toto the 
notion that working men and women were not wishing for 
better and healthier pleasures than any they had up to this 
time enjoyed. To them recreation has never yet come in good 
form, but it will come in good form with the effect of lightening 
the pressure of common labour, by inducing new labourers to 
enter the wider fields of art and learning for the instruction 
and entertainment of the people. 

Bank holiday formed the last topic, on which debatable 
subject Dr. Richardson broke new ground. He contended that 
bank holiday, from its crush, its shortness, and head over heels 
character, and with its entire dependence on the weather for 
pleasure or pain, ought to be revised, and that working men 
and women, like those of other classes, should have their longer 
vacation at convenient times or as they required it for the 
recreation and health of them and their families. 

Touching the whole question of labour, an example bearing 
to millions of minds a meaning as beautiful as it is forcible 
requires to be set. The yoke must be made easy, the burden 
ligtit, before the healthy working heart can beat out to its full 
days the healthy body and the healthy mind. 
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OBJECTS OF THE INSTITUTE, RULES FOR THE 
ADMISSION OF MEMBERS, &c. 

The Objects of the Institute are : To promote the advance- 
ment of Sanitary Science in all or any of its branches, and to diffuse 
knowledge relating thereto. 

Examinations are held, and Certificates of Competency in 
Sanitary knowledge are granted. The Examinations are held in 
London and also in Provincial centres, and as at present arranged^ 
are adapted for Local Surveyors and Inspectors of Nuisances. 

Courses of Lectures and Demonstrations for Sanitary 0£5oers, 
specially adapted for Candidates preparing for the Listitute's Exami- 
nation for Lispectors of Nuisances, are held twice a year preceding 
these Examinations; a nominal admission fee is charged for each 
course. 

A Congress for the consideration of subjects relating to Hygiene, 
and an Exhibition of Sanitary Apparatus and Appliances, are usually 
held annually by the Institute. 

Fellows, Members, and Associates are entitled to attend all meet- 
ings and Congresses of the Institute, and to take part in the dis- 
cussions, and have free admission to any Conversazione given by the 
Institute, and to Exhibitions of Sanitary Appliances held in connection 
with the Institute, so long as they continue to pay their Subscription. 

Holders of Half-Ghiinea Congress Tickets are entitled to the use of 
the Beception Boom in the town of meeting, and to admission to the 
Presidential and other Addresses ; to all the Meetings of the Congress » 
to the Exhibition^ of the Institute ; and to any Conversazione given 
by the Institute. 

At the Congress many valuable papers in connection with Sanitary 
Science are read and discussed, and are printed in the volume of 
Transactions, which volume also contains a Beport upon the Exhibi- 
tion of Sanitary Apparatus and Appliances held in connection with 
the Congress. 

Sessional Meetings of the Institute are held in London from 
time to time, for the reading of papers and for discussions upon 
subjects connected with Sanitary Science. 
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Lectures and Demonstrations for Medical Men, on subjects 
relating to Hygiene, are giren in the Summer months. 

Lectures on Domestic Hygienei speoiallj intended for Ladies, 
are given during Lent. 

The Parkes Museum, which is maintained hj the Listitute, 
contains a great yariefy of the most approved forms of apparatus 
and appliances relating to hesJth and domestic comfort — for instance, 
the drainage of the Museum itself has been planned bj Mr. Booebs 
Fulp, M.INST.C.B., and Professor W. H. CosmsLB, h.a., m.d., and 
has been arranged so as to be open to inspection ; bj which means 
a practical illustration is afforded of one of the best methods of over- 
coming difficulties commonly met with in the drainage of town houses. 

There is a continuous water supply, and about forty of the most 
approved forms of Sanitary Apparatus, consisting of CUosets, Water 
Waste Preventers, Flush Tanks, &c., are arranged in a separate 
corridor, and may be seen in operation. 

Various forms of Drain Pipes, Soil Pipes, Disconnecting Apparatus, 
and Models of Systems of Drainage, are on exhibition. 

Numerous methods of Ventilation and Warming are exhibited. 

Stoves, Fire-places, and Qsb Stoves, which combine recent Hygienic 
improvements, are in use in the Museum, and others are on exhi- 
bition. Cowls and Terminals for Chimneys, Air Shafts, and Drain 
Ventilators, are on view. 

Various gas-lights, arranged to prevent the products of combustion 
from mixing with the air of the room, are in use in different parts of 
the building. 

Specimens showing methods of, and materials for, house construc- 
tion, as well as materials applicable to the treatment of walls, floors, 
and ceilings are exhibited, together with Models and Plans of Dwel- 
lings, Hospitals, and other buildings. 

The Museum contains an admirable collection illustrating the con- 
stituents and preparation of food, arranged by Mr. Thomas Twinino, 
of Twickenham. 

Professors of Hygiene are allowed the use of the Museum for 
Demonstrations to their Students. 

Jn order to preserve the Educational character of the Museum, it 
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is essential that the CouncU should be continually adding new inven- 
tions to the collection, and as the space is limited, it is necessary for 
them to retain the power of changing the exhibits from time to time ; 
this precludes any charge being made to exhibitors for space in the 
Museum. 

There is a large Library of Sanitai7 Literature, which con- 
tains, in addition to standard works on Sanitary Science, a collection 
of Beports of Medical Officers of Health over the whole country ; 
and a Beading Boom supplied with the principal Sanitary periodicals, 
both home and foreign. 

The Council earnestly request authors of works on Hygiene and 
the allied Sciences to present copies of their books to the Library. 

The Museum is open daily from 10 a.m. to 6 p.m., and on Mondays 
to 8 p.m., and is free to the public except when Lectures or Meetings 
are being held. The Library and Beading Boom are open daily 
from 10 a.m. to 6 p.m., for the use of Members, Associates, and 
Students. 

Members are elected by ballot by the Ck>uncil. The Admission 
Fee payable by a Member is £3 3s., and the Annual Subscription 
£2 28. 

Any person elected a Member who shall either be a Medical Officer 
of Health, or have from some Examining Body a Sanitary Science 
Certificate (the sufficiency of which Certificate shall be recognised by 
the Council), or be both a Surveyor having his appointment from 
some Parliamentary Sanitary Authority and a Member or Associate 
Member of the Listitution of Civil Engineers, or hold the Certificate 
of the Sanitary Institute of Great Britain or of this Listitute, of 
competency for the appointment of a Local Surveyor, shall pay the 
smaller Annual Subscription of ^1 Is., and shall be exempt frx>m the 
payment of any .Entrance Fee. 

Members desirous of becoming Life Members may do so on payment 
of ^21, in lieu of the Annual Subscription. 

Fellows are elected by the Council from the Members of one 
year's standing, on one or other of the following grounds : — 

1. That he is an eminent man of science. 2. That he is a person 
of distinction as a legislator or an administrator. 3. That he is a 
person who has done noteworthy sanitary work. 

Honorary Fellows. — ^Foreigners distinguished in connection 
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with sanitary science can be elected bj the Council. Honorary 
FdlowB are not corporate members of the Institute. 

Associates are elected by ballot by the Ck)uncil. The Admission 
Fee payable by Associates is £2 2s., and the Annual Subscription^! Is. 

Associates who, at the time of their election, shall either have 
received the Certificate of the Sanitary Institute of Great Britain or 
of this Institute, of competency for the appointment of Inspector 
of Nuisances, or who have held the appointment of Inspector of 
Nuisances in any district at the date of the incorporation of the 
Institute, shall pay the smaller Annual Subscription of lOs. 6d., and 
shall be ej[empt from the payment of any Entrance Fee. 

Associates are not Corporate Members of the Institute. 

Forms of application for admission to the Institute, and the 
Examinations ; and all further information can be obtained from the 
Secretary. 



The Following irrangements have been made for tbe Session, 1891. 

Sessional Meetings for Communications and Discussions on 
Sanitary Subjects, Wednesdays, February 11th, March 11th, and 
April 8th, at 8 p.m. 

Lectures and Demonstrations for Sanitary Officers, specially 
adapted for Candidates preparing for the Institute's Examination 
for Inspectors of Nuisances. Two Courses each of Sixteen Lectures 
on Tuesdays and Fridays at 8 p.m., the first commencing on January 
30th, and the second on October 6th. 

Examinations for Surveyors and Inspectors of Nuisances : — For 
Dates and Towns in which they are held, seepage 289. 

Lectures on Domestic Hygiene, specially intended for Ladies. A 
Course of Four Lectures on Tuesdays and Fridays at 3 p.m., com- 
mencing March 3rd. 

Ordinary General Meeting for 1891, Tuesday, March 17th. 
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EXAMINATIONS IN SANITARY SCIENCE FOR LOCAL 
SURVEYORS AND INSPECTORS OF NUISANCES. 



BOABD OF EXAMINEBS. 
Pbov. W. H. Oobfibld, mji.^ m j).oxoif. f.bx7 j. 

Q. J. Sthonb, V.B.8. 



B. W. Febeobikb Biboh, ujswr.oj^. 

A. WtNTBB BlTTH, M.B.0.8. 

H. Pbbot Boxtlnoib, k.iicst.o.b. 
Sib Douglas Gai/toit, K.o.B.y d.o.l., 

IiL.1)., F.B.8. 

Henby Law, M.nTBT.o.B. 

W. H. MiOHABL, Q.O., F.O.S., H.B.O.B. 



Louis Pabebs, K.D.y pub. hbalth 

CBBT.LOKD. 

Pbof. H. EoBursoir, icnrsr^ai. 

H. SaXOS SnBLL, F.B.I.BJL. 

J. F.J. SyKES, H.B.,B.8CJPUB.HBALTH. 

EbVBST TUBlTBBy P.B.I3.A« 



The great and increasing importance of the duties deyolving upon Local 
Surveyors and Inspectors o£ Nuisances, in connection with the yarious 
Acts relating to Public Health, Drainage and Water Supply, the Sale 
of Food and Drugs, &c., led the Council of the Sanitary Institute of 
Great Britain in 1877 to establish Voluntary Examinations, to appoint a 
Board of Examiners, and to grant Certificates of Competency in Sanitary 
knowledge. 

The Sanitary Institute, in which the older body has been incorporated, 
is continuing this important work. 

The Examinations are arranged in two grades, and are intended to 
enable Local Surveyors and Inspectors of Nuisances, or persons desirous of 
becoming such, or of obtaining the Certificate of the Institute, to prove 
their competency in the subjects of Examination. A register of successful 
Candidates is kept at the Offices of the Institute, and a copy will be for- 
warded to Local Boards and Sanitary Authorities on application. Many 
Boards and Corporations require Candidates, when making applications for 
appointments, to produce a certificate of this kind. 

Up to Dec., 1890, 33 Examinations had been held ; 1132 Candidates 
had been examined, 170 as Local Surveyors, and 962 as Inspectors of 
Nuisances ; of these 657 passed the Examinations and received Certificates, 
70 as Local Surveyors, and 587 as Inspectors. 

In order to make the Examinations for Inspectors more accessible to 
persons residing in the country, the Council have arranged to hold 
periodical Examinations in the following centres, in addition to the 
Examinations held in London, provided that at least 20 Candidates send in 
applications for Examination: — Newcastle-6n-Tyne; Liverpool, Leeds or 
Manchester ; Birmingham or Bristol ; London. 

These Examinations in the Provinces will be carried out in the same way 
as the Examinations in London, and similar Certificates will be granted. 
It is hoped that later on arrangements may be made for holding them also 
in Scotland and in Ireland. 
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Each Examination occupies a portion of two days. On the first day the 
Examination of Surveyors occupies six hours — ^viz., usually from II a.m. 
til] 2 p.m., and from 3 till 6 p.m., and consists of written papers only. 
Inspectors of Nuisances have three hours' written Examination on the first 
day — viz., usually from 11 a.m. to 2 p.m. On the second day the 
Examination, for each class, usually commences at 11 a.m., and is vivd 
voce, with one or more questions to be answered in writing, if deemed 
necessary. 

Every Candidate is required to furnish the Board of Examiners with 
satisfactory testimonials as to age and personal character, and to give two 
weeks' notice previous to presenting himself for Examination. The fee for 
Examination must be paid to the Secretary, by Post-Office order or other- 
wise ; 10s. 6d. on making application, and the remainder at least one week 
before the day of Examination. On the receipt of the fee, a ticket will be 
forwarded admitting to the Examination. 

No one under 21 years of age is admitted to the Examinations. 

A Certificate of Competency, signed by the Examiners and bearing the 
Seal of the Institute, is granted to each successful Candidate ; but it 
must be distinctly understood that no Certificate will be granted to any 
Candidate unless he can write legibly, spell correctly, and possesses a fair 
knowledge of arithmetic, so that he may be able to prepare a report on 
any subject connected with his duties, creditable to himself and to the 
Authority employing him. 

The fees payable for the Examination are as follows : — 
As Surveyors, £5 6s. 
As Inspectors of Nuisances, £S 3s. 

But when the Examioations are held in Provincial Towns, £1 Is. extra 
will be charged to the Candidate in order to cover the expenses incurred 
in holding an examination out of London. 

Unsuccessful Candidates are allowed to present themselves at any other 
Examination within twelve months on payment of half fees. 

The probable date of the Examinations for 1891 are as follows : — 
For Surveyors- 
London — Friday and Saturday, June 5th and 6th. 

For Inspectors of Nuisances — 

Birmingham — Friday and Saturday, February 13th and 14th. 
London — „ „ April 10th and lltb. 

Newcastle — „ „ June 26th and 27th. 

London — „ „ December 4th and 6th. 

Manchester — „ „ December 18th and 19th. 

The forms to be filled up before the Examination, by Candidates and by 
those persons recommending them, will be supplied on application to the 
Secretary. 

STLLABUS of SUBJECTS for EXAMINATION. 



FOE LOCAL SUEVETOES. 

(1.) La^ws and Byb-Laws — A thorough knowledge of the Acts affecting 
Sanitary Authorities, as far as they relate to the duties of Local 
Surveyors; also, of the Model Bye-Laws issued by the Local 
Government Board. 

(2.) SswERAOB Aio) DsAUTAOE — The Sanitary arrangements of houses, 

T 
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including internal drainage, the construction of water-closets, privies, 
and dry-closets, the removal and disposal of refuse ; the Sanitary 
defects of Builders and Plumbers' work ; the Sanitary principles of 
Sewerage and Drainage and their application in the preparation of 
schemes for, and in the construction of, Sewerage works ; the flushing 
and ventilation of sewers, and the treatment and disposal of sewage. 
(3.) Watbe Supply of Towns and Houses — The sources of water, 
methods of collecting, purification (filtration, softening, &c,\ and 
distribution. The Sanitary principles of Water Supply, and their 
application in the preparation of schemes for, and in the construc- 
tion of, Water-works ; the various ways in which water is likely to 
become polluted, and the best means of ensuring its purity. 
(4.) Stbuotubal — Begulation of Cellar Dwellings and Lodging Houses, 
and of Baths and Wash-houses ; General principles of Ventilation 
and their practical application; the amount of air and- space neces- 
sary for men and cattle : the means of supplying air, and of ensuring 
its purity. 
(5.) Highways and Stbebis— The Sanitary principles which should be 
observed in the construction and cleansing of streets and roads. 
Candidates will be required to make free-hand sketches. 
Any person having passed the above Examination and received the 
Certificate for Local Surveyor is, upon proposal and election as Member of 
the Listitute, by virtue of holding such Certificate, exempt from payment of 
the Entrance Fee, and will only be called upon to pay the reduced 
subscription of ^1 Is. annually. 

FOB INSPECTOES OF NUISANCES. 

Duties of Inspectors of Nuisances as defined by Syllabus of Su^ects for 

the Local 6o?emment Board. Examination. 

(1.) He shall perform, either under the special ' 
directions of the Sanitary Authority, or so far as 
authorized by the Sanitary Authority, under the 
directions of the Medical Officer of Health, or in 
cases where no such directions are required, without 
such directions, aU the duties specially imposed upon 
an Inspector of Nuisances by the Public Health Act, 
1875, or by the Orders of the Local GoTemment 
Boaxd, so far as the same apply to his office. 

(2.) He shall attend aU meetings of the Sanitary ' 
Authority when so required. 

(8.) He shaU by inspection of the District, both 
systematically at certain periods, and at intervals as 
occasion may require, keep himself informed in re- 
spect of the nuisances existing therein that require 
aoatement under the Public Health Act, 1875. 

(4.) On receiring notice of the exigence of any 
nuisances witl^ Uie District, or of the breach of 
any by-laws or regulations made by the Sanitary 
Authority for the suppression of nuisances, he shall, as 
early as practicable, yiait the root, and inquire into such 
alleged nuisance or breach ox by-laws or regulations. 

(5.) He shaU report to the Sanitary Autiiority any 
noxious, or offensive businesses, trades, or manu- 
factories established within the District, and the 
breach or non-observance of any bylaws or regula- 
tions made in respect of the same. 

(6.) He shall report to the Sanitary Authority any 
damage done to any works of water supply, or other 
works belonging to them, and also any case of wilful 
or negligent waste of water supplied by them, or any 
fonUng by gas, filth, or otherwise, of water used for 
domestic purposes. 



The Provisions of the Acts and 
Model Bye-Laws relating to the duties 
of Inspectors of Nuisances. 



A knowledge of what eonstitaies m 
Nuisance. 

Methods of Inspection, of Dwellings, 
Cellar Dwellings, Dairies, Milk-shops, 
Markets, Slaughter-houses, Cow-sheds, 
and Nuisances especially connected 
with Trades and Manufactories. 



I 

1 

J 



The Physical Characteristics of good 
Drinking Water — ^the various ways in 
which it may be polluted, by Damage 
to Supply Works or in Houses, and 
the means of preventing poUution — 
Methods of Water Supply. 
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(7.) He shall from time to time, and forthwith apon 
complaint, visit and inspect the shops and places 
kept or used for the sale of batchers' meat, poultry, 
fish, fmit, vegetables, com, bread, flunr, or milk, or 
as a slaaghter-honse, and esamine any animal, car- 
case, meat, poultry, game, flesh, fish, fruit, vegetables, 
com, bread, flonr, or milk which may be therein ; 
and in case any such article * appear to him to be 
intended for the food of man, and to be unfitfor such 
food, he shall cause the same to be seized, and take 
Boch other proceedings as may be necessary in order 
to have the same dealt with by a Justice : Pronded, 
that in any case of doubt arising under this clause, 
he shall report the matter to the Medical Officer of 
Health, with the view of obtaining his advice thereon. 

(8.) He shall, when and as directed by the Sanitary 
Authority, procure and submit samples of food, drink, 
or drugs suspected to be adulterated, to be analysed 
by the analyst appointed under *' The Sale of Food 
and Drugs Act, 1875," and upon receiving a certifi- 
cate stating that the articles of food, drini;, or drugs 
are adulterated, cause a complaint to be made, and 
take the other proceedings prescribed by that Act. 

(9.) He shall give immediate notice to the Medical 
Officer of Health of the occurrence within the dis- 
trict of any contagious, infectious, or epidemic disease ; 
and whenever it appears to him that the intervention 
of such officer is necessary in consequence of the 
existence of any nuisance injurious to health, or of 
any overcrowding in a house, he shall forthwith 
inform the Medical Officer of Health thereof. 

(10.) He shall, subject to the directions of the 
Sanitary Authority, attend to the instractions of the 
Medical Officer of Health with respect to any mea- 
sures which can be lawfully taken by an Inspector of 
Nuisances under the Public Health Act, 1875, for 
preventing the spread of any contagious, infectious, 
or epidemic disease of a dangerous character. 

(11.) He shall enter from day to day, in a book to 
be provided by the Sanitary Authority, particulars of 
his inspections and of the action taken by him in the 
execution of his duties. He shall also keep a book 
or books, to be prorided by the Sanitary Authority, 
BO arranged as to form, as far as possible, a con- 
tinuous record of the sanitary condition of each of 
the premises in respect of which any action has been 
taken under the Public Health Act, 1875, and shall 
keep any other systematic records that the Sanitary 
Authority may require. 

n.2.) He shall at all reasonable times, when applied 
to DY the Medical Officer of Health, produce to him 
his oooka, or any of them, and render to him such 
information as he may be able to furiush with ^respect 
to any matter to which ihe duties of Inspector of 
Nuisances relate. 

(13.). He shall, if directed by the Sanitary Au- 
thority to do so, superintend and see to the due 
execution of aU works which may be undertaken 
under their direction for the suppression or removal 
of nuisances within the district. 



The Characteristics of good and bad 
^ Food (such as Meat, Fish, MUk, Vege- 
tables). 



> 



The sale of Food and Drugs' Act. 



> 
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The Begulations affecting persons 
BufTering or recovering from Infectious 
diseases, and some knowledge of such 
diseases— The principles of Ventila- 
tion, and simple methods of Venti- 
lating Rooms— Measurement of Cubic 
Space. 



Disinfectants and Methods of Disin- 
fection. 



A Knowledge of the General Duties 
of the Office, and Methods of keeping 
the necessary Books and Records. 
Writing and Spelling. 



The proper conditions of good 
Drainage — The advantages and dis- 
advantages of various Sanitary Appli- 
plances for Houses — Inspection of 
Builders and Plumbers' work — Sca- 
venging and the Disposal of Refuse. 



Any person having passed the above Examination and received the 
Certificate for Inspectors of Nuisances is, upon proposal and election as 
Associate of the Institute, bv virtue of having such Certificate, exempt from 
payment of the Entrance Eee, and will only be called upon to pay the 
reduced subscription of lOs. 6d. annually. 



Tabh thewing the tmwher of Candidate* examined and cerlijUd eatk 
year; and Diagram relating to the Intpeelors' Examination only. 
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EXHIBITIONS OF SANITARY APPARATUS AND 

APPLIANCES. 



Thb Exhibitions of Sanitary Appliances are held annually in 
connection with the Autumn Congress, and unpatented exhibits are 
protected by a certificate granted by the Board of Trade, under the 
Patents Deisigns and Trade Marks Act, 1883. 

Judges are appointed by the Council to examine the several 
exhibits, and award Medals and Certificates of Merit to such objects 
as they may consider worthy. 

Selected exhibits of such a nature as to require practical trials 
which cannot be carried out on the spot, are submitted to such trials 
subsequent to the close of the Exhibition. 

The Exhibits are arranged in the following Classes : ^ 



CLASS I.— BlTILDINQ Matrbialr, 

Construction and Machinsry. 

Sec. 1. — Materials and Construction. 
2. - Damp-proof Courses. 
3.— Paints & other Protectives. 
4.— Wall Papers and Coverings. 
6.- Flooring. 
6. — Decorative Materials. 
7. — Machinery and Mechanical 

Appliances. 
8.— Laundry Appliances. 
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CLASS II.— Water Supply and 
Sbwrraoe. 

Sec. 1.— ApimratusforWaterSupply. 
„ 2.— Filtering: & Softeninjjf Water. 
3.— ^Nater Waste Preventers. 
4. — Fhisliing and Watering. 
6, — Sinks. 

6.— Baths and Lavatories. 
7.— Water Closets. 
8.— Urinals. 
9. — Sewers, Drain Pipes, and 

Accessories. 
10.— Traps and Gullies. 
11. — Dry Closets. 
12.— Sewage Treatment. 
13.— Miscellaneous Sanitaiy 
Goods. 
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CLASS III.— Hbatino, Liqhtino 
AND Ventilating. 

Sec. 1.— Heating Apparatus*. 
2. Cooking Apparatus*. 



Sec 3. -Smoke Preventing Appli- 
ances. 

4. — Lighting, including Electric 
Lighting. 

^. — Ventilating Gas Burners. 

6.— Ventilators. 
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CLASS IV,— Personal Hyoibnb, 
Foods, Filters & Disinfectants. 

Sck:. 1.— Clothing. 

2.— Beds and other Furniture. 
3.— Hospital and Sick-room Ap- 
pliances. 
4, — Domestic Appliances. 
5. — School Fittings. 
6.— Gymnastic Apparatus. 
7.— Foods. 
8. — Domestic Filters, 
9. — Mineral Waters. 
10.— Soaps and other Detergents. 
11. — ^Antiseptics & DisinfeiSants. 
„ 12.— Disinfecting Apparatus. 

CLASS v.— Miscellaneous. 

Articles of Sanitary interett not 
included in the above Ckueeet 
ntchas: — 

Sec. ].— Scientific Instruments. 
2.— Books and Periodicals 
3,— Prevention of Accidents. 
4.— Re8))irator8 & Face Guards 

for Unhealthy Occupations. 
5. — Fire Preventing Appliances. 
6. — Methods for the Disposal of 

the Dead, &c., &c., &c. 
7. — Sundries. 
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CONGRESS AND EXHIBITION AT BRIGHTON, 1890. 



Awards of the Judges of the Exhibition. 



MEDALS. 

BuRMANTOFT^s WoBKS, LiMiTSD, LcecU, foF Exhibit of Decorative 

Pottery and Faience. 
Clemens, Abell & Co., Worcester, for Street Sweeping Machine. 
Gbeenall, John, 120, Portland' Street, Manchester, for Greenall's 

Steam Washer. 
Cliff, Joseph, & Son, Leeds Fire Clay Company, Leeds, for " Cecil" 

Slop Sink. 
Cliff, Joseph, & Son, Leeds Fire Clay Company, Leeds, for 

" Imperial " Porcelain Bath. 
Tylob, J., & Sons, 2, Newgate Street, London, E,C», for ** Ariston" 

Slop Sink and Water-closet combined. 
Moule*s Patent Eabth Closet Co., 5a, Oarrick Street, London, 

W.C., for Moule's Earth Closets. 
Bubmantoft's Wobks, Limited, Leeds, for Decorative iB^aienoe 

Fire-places and Mantels. 
Stott, J., & Co., 174, Fleet Street, London, for Mercury Gas 

Governor. 
Haywabd Bbothebs & Eckstein, 187, Union Street, London, S.E,, 

for £eflecting Pavement and Boadway Lights. 
The Cellulab Clothing Co., Limited, 75, Aldermanbury, London, 

E.C,, for Cellular Fabrics. 
BuBBOUOHS, Wellcome <& Co., Snow Hill Buildings, London, B.C., 

for Improvements in Pharmaceutical Preparations. 
Dann, a.. The Creamery, Western Mood, Brighton, for Model 

Working Dairy. 
Hammeb, Geoboe M., & Co., 370, Strand, London, W.C., for 

School Furniture. 
Bband &, Co., 11, Little Stanhope Street, May fair, London, W., for 

Meat Preparations. 
Clabk, J. J., Goldstone Farm Bread Factory, West Brighton, for 

Improvements in Bread Making. 
Calvebt, F. C, & Co., P.O. Box 613, Manchester, for Carbolic Add 

and Preparations of it. 
Lyon, Washington, 85, Asylum Eoad, Peckham, S.E., for Steam 

Disinfector. 
Allen, W. H., & Co., 13, Waterloo Place, London, S.W,, for Sani- 
tary Publications. 
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Bbightoit Yoltjstbeb Fibs Bbigade, Brighton, for Models of 

Eire Extinguishing Appliances. 
LoiTDOir, Bbighton, aio) South Coast Bailway, London, for 

Models of Bailway Boiling Stock and Appliances. 
Hatwabd Bbos. & BoKSTBor, 187, Union Street, London, S.E,, for 

Self-locking Coal Plate. 
Swift, James, & Sok, 81, Tottenham Court Boad, London W., for 

Microscopic Apparatus. 



OEBTIFICATBS. 

Hakmbb, Geobge M., & Co., 370, Strand, London, W,C., for 

Exhibit of Church Fittings. 
Smeatok, John, Son & Co., 50, Great Queen Street, London, W.C., 

for Excelsior Dust Shoot. 
Beaumont, E. A. B., Regency Square, Brighton, for Crutch with 

Side Handle. 
Mebbtweathbb & Sons, Greenwich Boad, London, S,E,, for 

Armoured India-rubber Hose. 
Smith, Collibb & Ck)., 29, Aldermanbury, London, E.G., for 

Venetian Blind Fittings. 
WiBB-wovE BooFiNG Co., Quecn Victoria Street, London, for Wire- 
wove Boofing. 
Betes & Co., 117, Church Street, Brighton, for Wood Moulding. 
Habbis, J. F & G., 68 ^ 60, Wilson Street, Finsbury, E.G., for 

Fancy Wood Decorations. 
Cbesswell, Henbt, 562, Wegtem Boad, Hove, Brighton, for Deco- 
rative Tiles and Pottery. 
Haines, J., 70, Church Road, Brighton, for Artistic Pottery and 

Porcelain. 
Bbighton Watbb Wobks, Brighton, for Baker's Water Hydrant. 
Clemens, Abbll & Co., Worcester, for Improved Chain Pump. 
Clitf, Joseph, & Sons, Leed^s Fire-^Hay Company, Wortley, Leeds, 

for White Enamelled Fire-clay Sinks. 
Tylob, J., & Sons, 2, Newgate Street, London, E.C, for Lavatory 

Basins and Fittings. 
BosTEL Bbos., 18, Duhe Street, Brighton, for Lavatories. 
Smeaton, John, Son & Co., 60, Great Queen Street, London, W.C, 

for Imperial Spray Bath. 
BxTBN & Baillie, 14, Newcastle Street, Farringdon Street, London, 

for Combination Bath Fittings. 
BuBN & Baillie, 14, Newcastle Street, Farringdon Street, London, 

for Lavatory with Overflow which can be cleansed. 
BcBN & Baillie, 14, Newcastle Street, Farringdon Street, London, 

E.G., for Hinged Orating for Overflow of Bath. 
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Tylob, J., & Sons, 2, NewgaU Street, London, E.C., for " Weir " 

Overflow Valve Water-closet. 
Tylob, J., & Sons, 2, Newgate Street, London, E.C., for " Column " 

Water-closet. 
BuBN & Baillib, 14, Newceuile Street, Farringdon Street, London, 

E.C, for Improved ITrinal. 
DouLTON & Co., Lambeth, Lond(m, S.E., for " Special " Urinal. 
Bostel Bbos., 18, Duke Street, Brighton, for Collar Joint for 

connecting Water-closet to Soil Pipe. 
BosTBL. D. T., 73, Ebury Street, London, for Union Joint for con- 
necting Water-closet to Soil Pipe. 
BuBN & Baillib, 14, Newcastle Street, Farringdon Street, London, 

for Cast Iron Drain Pipes Inspection Chamber and Traps. 
DuBBANS, T. H., & Sons, 43, Upper Baker Street, London, for 

Metallic Jointed Manhole Cover with Metal-faced Joint. 
Cuff, Joseph, &, Sons, Leeds Fire-clay Company, Worthy, Leeds, 

for Winser's Channel Bends. 
BuBN & Baillib, 14, Newcastle Street, Farringdon Street, London, 

for Brass Traps for Baths and Sinks. 
Cuff, Josbfh, & Sons, Leeds Fire-clay Company, Wortley, Leeds, 

for Stokes's Gully. 
Cliff, Josbph, & Sons, Leeds Fire-day Company, Wortley, Leeds, 

for •* BeanclifE " Disconnecting Trap. 
BiTBN & Baillib, 14, Newcastle Street, Farringdon Street, London, 

for India-rubber Expanding Plug for Drain-testing. 
Clemens, Abell & Co., Worcester, for Street Watering Van. 
Sanitabt & Domestic Engineebing Co., 212, High Road, KiXbum, 

London, for Gradient Indicating Blocks. 
Flowbb, Thomas Jambs Moss, Liverpool CTuimhers, Com Street, 

Bristol, for Adjustable Gradient Indicator. 
Floweb, Thomas James Moss, Liverpool Chambers, Corji Street, 

Bristol, for Watts's Asphjxiator for Testing Drains. 
Heim, H., 41, Holhom Viaduct, London, for Cost and Sheet Iron 

Ventilating Gratings with Louvre Valves. 
Heim, H., 41« Holhom Viaduct, London, for Eound Ventilating 

Valves. 
Eagle Bange Eoundby Company, 176, Regent Street, London, for 

Eagle Grate. 
Eagle I^ange Fofndby Company, 176, Regent Street, London, for 

Improvements in Eagle Banges. 
Bbed, C. G., & Son, 26, North Street, Brighton, for Stoves, Mantel- 
pieces, and Brass Work. 
Petebs, Babtsch & Co., Derl^, for Chemical Heat Betainers. 
Impbbial Smoke Consumeb Co., 63, Borough Road, London, for 

Boiler-covering Bricks. 
Wilson, Chablbs, & Sons, Leeds, for Gas Kettle. 
Haywabd Bbothbbs & Eckstein, 187, Union Street, London, S.E., 

for Mica Flap Outlet Ventilator with ** Hit and Miss " Front. 
Haywabd Bbothebs & Eckstein, 187, Union Street, London, S.E., 

for Ornamental *' Hit and Miss " Air Bricks. 
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Haywabd Bbothsbs & Eckstein, 187, Union Street, London, S,E., 

for the Southwark Universal Venetian Ventilator. 
KiT£, C, & Co., Christopher Works, Chaltan Street, London, N. W., 

for Wall Inlet Ventilator. 
Wall, David William, 2, Camberwell Boad, London, S.E., for 

Sanitary Hat Linings. 
Walksb, Walteb, Brighton, for Wire Mattresses and Adjustable 

Bed Bests. 
BuBROUGHs, Wellcome & Co., Snow Hill Buildings, London, E,C., 

for Medicine Chests and Pocket Cases. 
Mills, J., 24, Norihwood Road, Brighton^ for "Excelsior" Adjustable 

Invalid Chair and Couch. 
Bbigdbn, J. L., <& Co., 187, Western Road, Brighton, for " Bath " 

Chair. 
Dann, a., The Creamery, Western Road, Brighton, for " Victoria " 

Chum. 
Williams, A., 190, Brunswick Road, Bromley, London, E., for 

Embroidery Machine. 
Haines, J., 70, Church Road, Brighton, for China Slop Pails. 
Halliwell & Co., Pool Valley, Brighton, for Wicker Mail Cart. 
Halliwell & Co., Pool Valley, Brighton, for ** Harrow " Safety 

Bicycle. 
Edmunds, Joseph, 10, Stonefidd Terrace, Liverpool Road, London, 

N,, for Currie Powder and Paste. 
Wybobn, Edwabd, 32, Marine Parade, Brighton, for Case showing 

the fielative Constituents of Various Milks. 
The Mobbis Tube Ammunition Co., Limited, 11, Haymarket, 

London^ S, W,, for Circulating Arrangement for Filters. 
BuBBOUGHs, Wellcome & Co., Snow HiU Buildings, London, E.C., 

for Lanoline and Preparations containing it. 
Edge, H. K., 9, Farringdon Road, London, E,C., for Hydroleine. 
Leyeb Bbos., Port Sunlight, Birkenhead, for Sunlight Soap. 
TucKEB, John, &. Co., 51, Paddington Street, London, W,, for 

Preparation of Eucalyptol. 
Beal, John, & Son, 55, East Street, BrigTUon, for Fancy Stationery, 

Bindings, and Machine Euling. 
Shabp, Bubt, 79, West Street, Brighton, for Specimens of Photo- 
graphy. 



SELECTED FOB PRACTICAL TBIAL. 

AspiNALL & Co., New Cross and Peckham, London, S,E., Aspinall's 

Enamel. 
D'Oylt & Co., Limited, 405, Oxford Street^ London, W., 

Wall Papers and Hangings. 
Oliyeb, Fbank & Co., 153, Western Road, Brighton, Upholstery 

Silks. 
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Petebs, Babtsch & Co., JDerhyy Indestructible Combination 

Washers for Flanged Joints. 
Cbosslet Bbothebs, Openshatv, Manchester , and 10, St Bride Street ^ 

London, E,C,, Horizontal Gras Engine. 
BvBOESS, Henbt John, 42, New England Boad, Brighton, 

High Pressure Ball Valve. 
Tylob, J., & Sons, 2, Newgate Street, London, E.O.^ Quarter- 
turn Screw-down Tap. 
BuBGESS, Hbnbt John, 42, New England Mood, Brighton, 

High Pressure Bib Tap. 
BosTEL, D. T., 73, Eburg Street, and 24, Charing Cross, London, 

S. W., Eubber Tube Ball Valve. 
BosTEL Bbos., 18 and 19, Diike Street, Brighton, Professor 

Thompson's Water Tap. 
London Wateb Meteb Co., 2, Chancery Lane, London, E,C., 

Water Meters. 
Ttlob J., & Sons, 2, Newgate Street, London, E,C., Household 

Water Meter. 
Ttlob J., A Sons, 2, Newgate Street, London, E.C., Positive 

Water Meter. 
BosTEL Bbos., 18 & 19, Duke Street, Brighton, Anti-Calcaire. 
DouLTON & Co., Lambeth, London, Thirlmere Waste-preventing 

Cistern. 
Ttlob J., & Sons, 2, Newgate Street, London, E.C., Tower 

Waste Preventer. 
Ttlob, J. & Sons, 2, Newgate Street, London, E.C., Bean's 

Waste Preventer. 
DouLTON & Co., Lambeth, London, Automatic Flush Tank. 
Eainbow Engineebino Compant, 9, Victoria Street, London, S. W., 

Eosher System of Heating the Water of Swimming Baths. 
Btjbn & Baillie, 14, Newcastle Street, Farringdon Street, London, 

E.C., Valve Water-closet, with Basin and Valve-box in 

one piece of earthenware. 
Jones, John, 40, Sydney Street, Chelsea, S.W., Manhole Cover 

for Drains. 
King, Henbt, 7, Clarence Place, High Street, Kensington, London, 

FT., Improved Double Seal Manhole Cover. 
Aboheb Pipe Co., Limited, Avenue Mansions, Piccadilly Circus, 

London, W,, Archer Pipe Joint. 
Cliff, Joseph, & Sons, Leeds Fire-day Co., Leeds, Double Seal 

Pipe Joints. 
DoTJLTON &, Co, Lambeth, London, Self-adjusting Joints. 
Jones, John, 40, Sydney Street, Chelsea, S. W,, Drain Stoppers. 
Sheaton, John, Son & Co., 60, Ot, Queen Street, London, W,C., 

Cast Lead Eclipse Trap. 
Wilson, Chables, & Sons, Carlton Works, Leeds, Open Gas Fire. 
Sugg, William, & Co., Vincent Works, Westminster, •* Charing 

Cross "Gas Fire. 
Fbeeman, Emebt & Co., 27, Freeman Street, Birmingham, Gbis 

Fire. 
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Gbbskall, Johk, & Co., 120, Portland Street, Manekeiter, Marsh 

Greenall's Begenerating Gas Heating Stoye. 
Hbim, Hbbmait, 41, Holbam Viaduct, E,C., Improved Helioa 

Stove. 
Imfebial Smoke Coksuiusb Co., 63, Borough Boad, London, S.E.y 

Boiler Non-Conducting Composition. 
Fbebman, Embbt & Co., 27, Freeman Street, Birmingham, Artizan 

Gas Cooking Stove. 
Sugg, William, & Co., Vincent Worhs, Westmingter^ " West- 
minster " Kitchener. 
Smeatok, John, Sok & Co., 50, Ot. Queen Street, London, W.C.,. 

for Improved Fire Bars and Bridge. 
Imfbbial Smoeb CoirsiTMEB Co., 63. Borough Boad, London, S.E.^ 

Barnes' Sectional Bridge for Boilers. 
Tmpkbtal Smokb Consitmbb Co., 63, Borough Boad, London, S.E.^ 

Invicta Smoke Consuming Appliances. 
Sugg, W., & Co., Vincent Works, Westminster, Eegenerative- 

Fish-tail Gim Burner. 
Mbbbtwbathsb & Sons, Greenwich Boad, London, S.E., Electric 

Hand Lamp for Examining Drains. 
BuBGESS, Habbt John, 42, ^^ew England Boad, Brighton, Gaa 

Utilizer. 
Sugg, W., & Co., Limitbd, Vincent Works, Westminster, Sun 

Burners. 
Stott, J., & Co., 174, Fleet Street, E.C., and Vernon Worksy 

Oldham, " Stott Thorp" Ventilating Beflex Gas Light. 
Kite, C, & Co., Christopher Works, Chalton Street, London, N, W., 

" Simplex" Water Jet Air Propeller. 
Kitb, C, & Co., Christopher Works, Chalton Street, London, N. W,^ 

Fixed Exhaust and Downcast Drain Ventilators. 
Jones, John, 40, Sydney Street, Chelsea, Cowl for Preventing 

Down Draughts. 
Sugg, Willia.m, & Co., Vincent Works, Westminster, Cowl for 

Preventing Down Draughts. 
MooBE, F. Augustus, 25, Bedford Bow, London, W.C, "M.P.** 

Noiseless Flue Extractor Ventilator. 
MooBE, F. Augustus, 25, Bedford Bow, London, W.C, "M.P.*" 

Chimney Cowl. 
Kite, C, & Co., Christopher Works, Chalton Street, N.W.^ 

Ridge Ventilator. 
Kite, C, & Co., Christopher Works, Chalton Street, N.W.^ 

Under Boof Ventilator. 
MooBB, F. Augustus, 26, Bedford Bow, London, W.C, " M.P." 

Boof Ventilator. 
BuBBOUGHS, Wellcome & Co., Snow HiU Buildings, London, E.C^ 

Paper Fibre Lint. 
BiziKB Food Company, 41, Chraxseehurch Street, London, E.C, 

Bizine Food. 
Edge, H. K., 9, Farringdon Boad, London, E.C, Essence of Beef. 
Edge, H. K., 9, Farringdon Boad, London, E.C, British Lion Sauce. 
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Clabk, J. J., Ooldstone Farm Bread Co,, West Brighton, GFerm 

Bread and Flour. 
Babtham, a., Hastings, Delft Eye Yeast. 
BlTBH, J. P., Manufacturing Co,, 32, Snow Hill, London, E.C., 

Bovinine. 
Mbta-Cha Tea Co., 37, St. Mary Axe, London, E,C,; and 118, 

St, Jaines^s Street, Brighton, Assam Tea. 
CowAK, Colin Campbell, London, Baking Powder and Scotch 

Oatmeal. 
The Haile Weston Spa Co., 37, St, Mary Axe, London, E,C,, and 

St, Neots, Hunts, Crystal Waters. 
Shelyet & Co., German Place, Brighton, Mineral Waters. 
TucKBE, John, & Co., 51, Paddingdon Street, London, Eucalyptus 

Soap. 
Etebshed, John, & Son, Station Street, Brighton, Primrose 

Soap. 
Sydney, Edwabd, 177, Farrant Avenue, Wood Oreen, Ltmdon, N,, 

Quilaline. 
Mebbyweatheb <& Sons, Qreenwich Boad, London, S.E,, Micro- 

bolizer. 

The name of one of the Judges heing prominently associated with 
J. Tylob & Sons' "Clear way" Eegulator Valve-closet (Mr. 
BooEBS Field's pattern), this Exhibit has been excluded from 
competition for Awards. 



Note. — A complete classified list of the Aioards given at all the 
Exhibitions held hy the Listitute^ can be obtained on applica- 
tion to the Secretary, 
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CONTRIBUTIONS TO THE LIBRARY DURING 1890. 



In addition to the works enumerated in the following list, valuable 
donations of back numbers of Reports, and other official publi- 
cations have been received from : Dr. Alfred Carpenter (33 vols.)^ 
Prof. W. H. Corfield (20 vols.), G. J. Sjmons (5 vols.) 

*^* For publications of Societies and Institutions^ d^c.^ see under 

" Academies/* 

ACADEMIES (Ambbioan), 

Manitoba, Historical and Scientific Society, Two Provisional Govern- 
ments in Manitoba, containing an Interesting Discussion of the 
Riell Rebellion. By Rev. Prof. Bryce, LL.D., 11 p., 8vo. 
Winnipeg, 1890. The Society. 

Historical and Scientific Society. Land and Sea Birds nesting 

within the Arctic Circle in the Lower Mackenzie River District, as- 
observed by R. R. Macfarlan. 35 p., 8vo. Winnipeg, 1890. 

The Society. 
Historical and Scientific Society. An Apparatus for the 



CoUf ction of Dust and Fungi. Bv S. G. Dixon, M.D. 3 p., 8vo. 
Detroit, 1889. ' The Society^ 

Historical and Scientific Society. Annual Report for 1889. 



12 p., 8vo. Winnipeg, 1890. The Society^ 

Historical and Scientific Society. An Application of the 



Water Spray to the Ventilation of Water Closets. The Society. 
Philadelphia. College of Physicians. Transactions, Third Series, 

Vol XI., 1889. 125 p., 8vo. Philadelphia, 1889. The CoUege. 
Toronto. Canadian Institute. Annual Report, 1888-9, being Part 

of an Appendix to the Report of the Minister of Education^ 

Ontario, 1889. 118 p., 8vo. Toronto, 1889. The InstituU. 
Canadian Institute, Proceedings, Third Series, Vol. VII. 

181-308 p., 8vo. Toronto, 1890. The InstituU^ 

ACADEMIES (Aitbtbalian). 

Helboume. Inter-colonial Medical Congress of Australia, Tran- 
sactions of Second Session held in Melbourne, Victoria, Jan., 1889.. 
1,029 p., 8vo. Melbourne, 1889. 

The Secretary (Professor H. B. AUen). 

Australian Health Society. Health Lectures for the People. 

125 p., 8vo. Melbourne, 1889. The Society. 

Working Men*s CoUege. Report, 1889. 107 p., 8vo. Mel- 



bourne, 1890. The College 
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Melbonme. Australian Health Society. Fourteenth Annual Eeport, 
1888-9. 16 p., 8vo. Melbourne. 1889. A. LindalL 

Victorian Institute of Engineers, Kules for Electrical In- 
stallations. 11 p., 8vo. Melbourne, 1889. The Institute. 

New South Wales. Royal Society, Journal and Proceedings for 

1888, Vol. XXU., 389 p., 8vo. Sydney, 1889. The Society. 

Royal Society of. Journal and Proceedings, 1889, Vol. XXUi., 

Parts I. and II., and Catalogue of Library. 534 p., 8?o. Sydney, I 

1890. The Society. 

South Australian School of Mines and Industries, and Technological 
Museum. Annual Eeport, 1889. 40 p., 8vo. Adelaide, 1890. 

School of Mines. 

ACADEMIES (Bbitish). 

Glasgow Institute of Engineers and Shipbuilders in Scotland. 
Transactions, Vol. XXXIII., 1889-90. 286 p., 8vo. Glasgow, 
1890. The Institute. 

Hull afid District Sanitary Association. Eifth Annual Beport, for 

1889. TTie Association. 
London Association of Municipal and Sanitary Engineers and 

Surveyors. Proceedings, Vol. XVI., 1889-90. 276 p., 8vo. 
London, 1890. The Society. 

Association of Public Sanitary Inspectors of Cheat Britain. 

Seventh Annual Beport, Session 1890. 27 p., 8yo. London, 1890. 
, The Association. 

Reports of the Homes for Inebriates Association^ together with 



Sixth Annual Beport of the Dalrymple Home at Bickmansworth. 
14 p., 8vo. London, 1890. The Association. 

Royal Institute of British Architects. Journal of Proceedings, 



1890. 4to. Fortnightly. The Society^ 

Royal Institution of Great Britain. Proceedings, Vol. XII., 



Part III. 379-614 p., 8vo. London, 1890. The InstituU. 

Society of Arts Journal. 8vo. Weekly. The Society. 

Society of Architects. Proceedings for 1890. 8vo., monthly. 



London. The Society. 

Society of Engineers, Transactions, 1889, and General 



Index, 1861-1889. 248 p., 8vo. London, 1890. The Society. 
Surveyors' Institution. Transactions. Vol. XXIII. Parts 



1, 2, 3, 4. 122 p., 8vo. London, 1890. 

St. Thomas's Hospital. Beports, Vol. XVIII. 640 p.. 



8vo. London, 1890. The Hospital. 

University College Calendar. Session, 1890-91. 334 p.. 



8vo. London, 1890. The College. 

Newcastle-on-Tyne. I^orth of England Institute of Mining and 

Mechanical Engineers. Transactions, 1890. Vol. XXXVIII. 

Parts 4 and 5. 76-202 p., 8vo. Newcastle, 1 890. 
Report of the French Commission on the use of explosiveSj in 

the presence of Fire-damp, in Mines. Parts 1 and 2« 112 p., 8yo. 

Newcastle, 1890. The InstituU. 
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ACADEMIES (CoirriKHNTAL). 

AmsterdazQ. Verslagen en Mededeelingen der Koninklijke 
Akademie Van Wetenschappen. Vol. VI., 660 p., 8vo. ; and 
Vol. VII., 600 p., 8vo. Amsterdam, 1889-90. 

Royal Academy of Sciences, 

JaarbockVande Koninklijke. Akademie Van Wetenschappen. 

Gevestigate Amersterdam Voor 1889. 59 p., 8vo. AmsterdEun, 
1890.' Boyal Academy of Sciences. 

Italy, Societe Eoyal Italienne cCffyyUne, Les Institutions Sanitaires 
en Italie. 630 pages, 4to. Milan, 1885. Prof. A. Corradi, 

Paris. Sociite centrale des Architects Fran^ais, Aiinuaire pour 
Tannee 1890. 72 p., 8vo. Paris, 1890. The Society. 

Borne. Qiomale delta Seale Societa Italiana D'Igiene. 8vo. 1890. 
Monthly. 



Black, Surgeon^Major. Brighton Beaches after Storms of Oct. 15th 
and Dec. 8th, 1886. 8 p., 8vo. London, 1887. The Author. 

Bljrth, A. Wynter. A Manual of Public Health. 663 p., 8vo. 
London, 1890. The Author. 

Board of Agriculture. Agricultural Produce Statistics of Great 
Britain. Showing the estimated total produce, the extent in 
statute acres, and the estimated average yield per acre of the 
principal crops for the year 1889. 53 p., 8vo. London, 1890. 

The Board. 

Third Annual Beport on Insects and Fungi injurious to 

the crops of the Farm, the Orchard, and the Garden, by C. White- 
head, F.L.S. 74 p., 8vo. London, 1890. The Board. 

Boucbardat, A. Traite d' Hygiene publique et privee bas^ sur 
I'^tiologie. 1350 p., 8vo. Paris, 1887. Ths Author. 

Canalis, Dr. Pietro. Note sulla epidemia colerica del 1887 nella dtta 
di Messina. 24 p., folio. Bome, 1889. 

Studi SuUa infezione Malarica. 32 p., folio. Torino, 1889. 

Dxrezione delta Sanitd PMica, 

Carpenter, Dr. A. On London Fogs. 46 p. Croydon, 1890. 

The Author. 

Sanitation, Beprints from the Beport of the Church Congress. 

7 p. 870. London, 1890. The Author. 

Catalogue, International Health Exhibition Library. 153 p., 8yo. 
London, 1884. Professor J. Marshall. 

Compton, R. E. B. Artificial Lighting in Belation to Health. 
27 p., 8vo. London, 1 884. The Author. 

Cooper, C. H. Scarlatina in its Belation to Cow's Milk at Wim- 
bledon and Merton, 1886-7. 10 p., 8vo. London, 1888. 

TheAuthw. 

Corradi, Prof. A. II X Anno della B Society Italiana d'Igiene, 
relazione del Prof. Corradi. 7 p., 8ro. Milan, 1889. 

TheAuOwr. 
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Oorradi, Prof. A. Del Commercio degli Stnod in reladone all' 
Igiene publica. 42 p., Svo. Milan, 1888. The Author, 

L'Influenza Origine et aooeptions diyerses de cette parole. 

Serie chronologique des ^pid^mies d'influenza en Italie La grand 
epid^mie de 1580. 30 p., 8yo. 1890. The Author. 

Oiimp, W. Santo. Sewage Disposal Works. 277 p., 8yo. London, 
1890. The Author. 

Orispi, Sig. Norme e programmi pel il conferimento delle att^stasioni 
di idoneitk 3 p., folio. Borne, 1890. 

Direzione deUa Santa Publiea. 

Begolamento Speciale per 1^ Servizi di Ispezione e par IP 

Laboratori MunicipaU di Vigilanza Igienica e Sanitaria. 33 p., 
folio. Borne, 1890. Direzione ddla Sanitd Publica. 

B^olamento Speciale per la Vigilanza Igienica sugli Alimonti 



snlle Bevande e sugli oggetti d'uso domestico. 33 p., folio. Borne, 
1890. Direzione deUa Sanitd Publica. 

Dixon, Samuel Q.^'M.D. Education in America. Excerpt firom 

'^ Medical and Surgical Beporter." 5 p., 8yo. 
Dmetti, Dott O. Sullo Stato Sanitario Degli emigranti nelle 

traversate transatlantiche. 10 p., folio. Borne, 1890. 
Brysdale, Dr. J., and Dr. J. W. Hayward. Health and Comfort in 
House Building. 154 p., 8yo. London and New York, 1890. 

The Authors. 
Fazio, Dott Eugenio. Batterii dell^ Acque miuerali loro importanza 
Biologica ed igienica. 40 p., 8vo. Naples, 1890. 

The Author. 

Micro-organismi nei vegetali usati ^zhi neU' alimentazione. 

14 p. 8yo. Excerpt from ''Beforma Medica," September, 1889. 

The Author. 
Influences cliroateriques et sanitaires des Fordts dangers 



du d^boisement. Communication faite a la IX. Congr^s Inter- 
national de M^decine, 1887. The Author. 
Fazio, Professor E. Eevista. Intemazionale D'lgiene,* March, 1890. 

Monthly. Naples, 1890. 
Fraser, W. CardilE Union Birers' Pollution Beport, 13th August, 

1890. 8 p., 8vo. 1890. The Author. 

Oreenwich Magnetical and Meteorological Observations, 1887. 188 

p., 4to. London, 1889. The Astronomer Eoydl. 

Eobrecht, J. Die Canalisation von Berlin. 330 p., 8yo., and Atlas 

of 67 plans. Berlin, 1884. The Author. 

Holdsworth, W.A. Weights and Measures Acts, 1878-89. 180 p., 

8yo. London, 1890. Purchased. 

Hong EoDg, Sanitary State of, in 1865. Excerpt from " Edinburgh 

Medical Journal," 1869. 8 p., 8vo. W. T. Black. 

Iowa State Board of Health, Monthly Bulletin for 1890. 8yo. 

Des Moins, 1890. 
State of. Fifth Biennial Beport of the Board of Health for 

the period ending June 30th, 1889. 276 p., 8yo. Des Moins, 1889. 

The Board. 
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Japan. A Summary of the Four Annual Beports of the Central 
Sanitary Bureau attached to the Home Department of the Imperial 
Japanese Goyernment, 1884 to 1887. 132 p., 8vo. Tokio, 1890. 

Central Sanitary Bureau. 

Imperial Navy. Annual Beport on the Health of, for 

22nd year of Meiji, 1889. 53 p., 8yo. Tokio, 1889. 

Kanehiro Takaki. 

Kemp, J, The Public Works of Haverhill. 21 p., 8yo. London, 
1890. The Author. 

Enight*8 Annotated Model By-laws. Third Edition. 24i p., 8vo. 
London, 1890. Pumped. 

Latham, Baldwin. Bombay, Sanitation of. 112 p., 8vo. London, 
1890. The Author. 

Leet, C. H. The Ship's Surgeon of To-Day. 46 p., 8vo. Liverpool, 
1889. The Author. 

Limner, Luke (John Leighton). " Madre Natura " versus the Moloch 
of Fashion. 119 p., 8vo. London, 1874. The Author. 

Local Govenunent Board. Eighteenth Annual Beport and Supple- 
ment, containing Beport of Medical Officer, 1888. 524 p., 8vo. 
London, 1889. 

Local Oovemment Board. Medical Department. Dr. Bruce Low's 
Beport on Diphtheria in the Barnstaple Bund Sanitary District, 
July, 1890. 

Dr. Airy's Beport on Diphtheria and Fever in Grays Sub- 
District of the Orsett Begistration District, 1889. 7 p. London, 
1890. 

Dr. Airy's Beport on an Outbreak of Diphtheria in 1889, in the 



Stamford Bund Sanitary District (Suffolk). 6 p. London, 1890. 
Dr. Barry's Beport on General Sanitary condition of the 



Easingwold Bural Sanitary District. 14 p. London, 1890. 

Dr. Bruce Low's Beport on an Outbreak of Diphtheria in the 



Parish of Brinkworth, in the Bural Sanitary District of Malmes- 
bury, WiJts. 8 p. London, 1890. 

Dr. Parson's Beport on certain Outbreaks of Diphtheria in 



the Leek Bural Sanitary District. 

Mr. Spear^s Beport on an Outbreak of Fever at Northop 



Hall, in the Holywell Bural Sanitary District. 2 p. London, 
1890. 

Dr. Parsons' Beport on the Becent Prevalence of Fever in 



the Bedlingtonshire Urban Sanitary District, and on the General 
Sanitary Condition of that District, January, 1890. 

Dr. Blazall's Beport upon an Outbreak of Diphtheria at 



Berkhampstead, and upon the Sewerage of the Town, April, 
1890. 

Dr. Ballard's Beport on a Special Prevalence of Enteric 



Fever during Becent Years in Chester (Beprint). 

Dr. Parsons' Beport on the Prevalence of Enteric Fever in 



the Cowpen Urbah Sanitary Dbtrict, Northumberland, May, 
1890. 
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Local Oovemment Board. — (con.) Dr. Parsons' Beport on the 
Water Supply of Barrowbj, in the Orantham Bural Sanitary 
District, October, 1890. 

— Mr. Spear's Beport on an Outbreak of Enteric Fever in the 

Femberton tlrban Sanitary District, Lancashire, May, 1890. 

Mr. Spear's Beport on the Freralence of Diphtheria and 



Croup in the Begistration Sub-District of Fontypridd, and upon 
the Sanitary Condition and Administration of the Sanitary areas 
therein contained, February, 1890. 

Dr. Barry's Beport on the Greneral Sanitary circumstances 



and administration of the Bawdon Urban Sanitary District, July, 
1890. 

Mr. Spear's Beport on the Frevalence of Fever in the Buncom 



Urban Sanitary District, July, 1890. 

Dr. Farsons' report on an Epidemic of Fneumonia at Scotter, 



Lincolnshire, and in the neighbouring places. 21 p., folio. 
London, 1890. 

Dr. Barry's Beport on the general Sanitary condition of the 



Scnlcoate's Bural Sanitary District, June, 1890. 

Mr. Spear's Beport on the Prevalence of Diphtheria and 



Croup in the Staleybridge Urban Sanitary District, and on the 
general Sanitary circumstances of the District, June, 1890. 

Mr. Spear's Beport on the continued Prevalence of Diphtheria 



in the Tredegar Urban Sanitary District, February, 1890. 



Magnire, W. It. Domestic Sanitary Drainage and Plumbing. 

437 p., 8vo. London, 1890. The Author, 

HaSBachuBsetts State Board of Health. Twenty-first Annual Beport. 

457 p., 8vo. Boston, 1890. The Board, 

MEDICAL OFFICEBS' AND ANALYSTS' BEPOBTS. 

Aberdeen. Beport of the Medical Officer of Health and Sanitary 
Inspector, Monthly, 1890. Dr. M. Hay. 

Birmingham, City of. Beport on the Health of, for 1889-. 

Dr. A. HiU, 
Bolton. Beport on the Health of, for the Year 1889. 

E. Sergeant. 
Chelmsford and Maiden Rural Sanitary Authority. Beport of the 
Medical Officer of Health, 1889, and Supplement. 

Dr. J. C. Thresh. 
Chelsea. Annual Beport for 1889 of the Medical Officer of Health. 

Dr. Edward 0. Seaton. 
Cromer. Annual Beport of the Medical Officer of Health for the 
Urban Sanitary District, 1889. 7 p., 8vo. Norwich, 1890. 

T. Shephard. 
Erpingham Union Rural Sanitary District. Annual Beport of the 
Medical Officer of Health for the Years 1888 and 1889. 

L. T. Taylor. 
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Hackney. Beport on the Sanitaiy condition of, for the year 1889. 

Dr. J, W. Trip€^ 
Hastings. Annual Beport on the Health, Sanitary condition, &c., for 

1889, and for quarter ending December dlst, 1889. C, Knox Shaw. 
Beport on the Health, Sanitary condition, Ac., quarterly, for 

1890. C. Knox Shaw. 
Kettering. Medical Officer of Health's Beport, and Sanitary In- 
spector's Beport for 1889. J. W. Dryland, 

Liverpool. City and Port Sanitary Authority. Beport of the Medical 
Officer of Health as to the work done by the Officers during the 
year 1889. Dr. J. Stopford Taylor. 

Beport on the Health of Liverpool during the Year 1889. 

Dr. J. Stopford Taylor. 

Newcastle-on-Tyne. Beport of the Medical Officer of Health oa 
the Sanitary Condition of, with Tabular Betums of Sickness and 
Mortality during 1889. H. E. Armstrong. 

Kottinghun. Annual Beport of the Medical Officer of Health for 

1888. Dr. B. A. WhiteUgge. 
Blver Tyne Port Sanitary Authority. Annual Beport of the Medical 

Officer of Health. Dr. H. E, Armstrong, 

Etearborongh Rural Sanitary Authority. Annual Beport on the 

Sanitary Condition of the District for 1889. Dr. E. Cuf, 

Stratford-on-ATon Combined Sanitary District. Sixteenth Annual 

Beport, 1889. O. H. Fo^rooke, 

St. Faith's Union Rural Sanitary District. Annual Beport of the 

Medical Officer of Health for the Years 1888 and 1889. 

S. T. Taylor. 
St. George's, Hanover Square. Medical Officer^s Beport for year 

ending March 25th, 1890. 21 p., 8vo. London, 1890. 

Prof. W. H. CorfMy 

Public Analyst' Beport for 1889, ending March. 

Charles E. CassaL 
St. Mary Abbott's, Kensington. Annual Beport on the Health, 

Sanitary Condition, Ac., for 1889. Dr. T. 0. Dudfidd. 

Public Analyst's Beport for 1889, ending March. 

Charles E. Cassal^ 
St. Mary's, Battersea. Public Analyst's Beport for 1889, ending 

March. Charles E Ccusal. 

St Fancras. Thirty-fourth Annual Beport of the Medical Officer of 

Health on the Vital and Sanitary Condition for 1889. 

Dr. J. F. J. Syhes. 
Beport of the Medical Officer of Health on the Influensa 

Epidemic of 1889-90. Dr. J. F. J. Sykes. 

Torquay Loccd Board. Annual Beport of the Medical Officer of 

Health for 1889. P. Q. Karkeek. 

Wandsworth. Beport on the Sanitary Condition of the several 

parishes comprised in the Wandsworth District during the year 

1889, by the Medical Officer of Health. 

•T. Baxter. 
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Watford Local Board of ffeaUh. Seventeenth Annual Beport by 
the Medical Officer of Health, 1889. Dr. A. T, Brett. 

Whitechapel District. Annual Beport on the Sanitary Condition of 
for the year 1889. Dr. J. Loane. 

Wolverhampton. Beport on the Health of» for the year 1889. 

Dr. H. MaUt. 



Kelbonmie, 22oyaZ Sanitary Commiuion. Second Progress Beport, 

Water Supply of the Metropolitan Area. 
Third Progress Beport, Drainage and Sewerage. 

Final Beport of BoyaJ Commission on Sanitary Condition 

of. 60 p., folio. Melbourne, 1890. Royal Society Commiuion, 

Metropolitan Asylnms Board. Beports for year 1889. 160 p., 8?o., 

and Maps. London, 1890. The Board, 

Michaels, M. J. P. De la restauration des Maxillaires k la suite de 

I'ablationtotaledeBOsdelaFace. 14 p., 870. Chateaurouz, 1890. 
Michigan State Board of Health. Sixteenth Annual Beport, year 

ending June, 1888. 328 p., 8yo. Lansing, 1889. 

Dr. H. B. Baker. 
Moleswortb, Sir OuUdford, and J. Emerson Doweon's Decimal 

Coinage, Weights and Measures popularly explained. 32 p., 8vo. 

London, 1890. Decimal AseocieUion. 

New York StaU Board of ffeaUh. Monthly Bulletin, 1890. 4to., 

New York, 1890. The Board. 

Tenth Annual Beport. 532 p., 8vo. Albany, 1890. 

The Board. 

State of. Local Boards of Health in. 209 p., 8vo. 

Albany, 1890. Dr. L. Batch. 

North, S. W. The Milk Trade as affecting the Public Health. 8 p., 

8vo. Leeds, 1889. ITie Author. 

Hottingham. Meteorology of for 1889. Folio, tables and diagrams. 

P. Boobyer, M.B. 
Ontario Provincial Board of Health. Beport on Sewage disposal at 

the London Asylum. 8 p., 8yo. Toronto, 1890. 

Cfol. Q. E. Waring^ Junr. 
Ottavlo, Prof. Leoni. BelazioUe sul Servisio del 1^ Semestre del 

1890. ^ 8 p., folio. Borne, 1890. Direzione delta Santa Publiea. 
PagUani, Prof. Luigi. Belasione al consiglio superiore di SanitJi 

intomo alio ordinamento, deUa diredone della sanity publiea. 

100 p., folio! Bome, 1890. Ministero ddC intemo. 
Circa I fatti prinoipali riquardanti Tigiene 6 la Sanita publiea 

nel regno. 9 p., folio. Bome, 1890. 

State dei cimiteri nei comuni del regno al 31 Deoembre, 1889. 



34 p., folio. Bome, 1890. 
Palmh^, Dr. A. Traite de FHygiine Publique d'apr^ ses appli- 
cations dans diff^rents pays d'Europe. Traduit du suedois sous le 
direction de M. A. Hamon. 618 p., 8yo. Paris, 1891. 

AtUhor and Translator. 



310 CONTBIBUTIOKB TO IJBBABT. 

Patents. Abridgements of Specifications relating to Alkalies, Oxides, 
and Salts. Diyision XL and III. (two books), 1867-1876. 

Wearing Apparel. Division III. and IV., 1877-1883 (two 

books) ; Division 1. and II., 1877-1883 (two books). 

Bleaching and Dyeing and Printing Calico and other Fabrics 



and Yarns, 1877-1883. 
Pean, M. De TAblation Totale des os de la face. 9 p., 8vo. 

Chaieauroux, 1890. 

PERIODICALS. 

British Medical Journal Weekly 

Builder „ 

Building World Monthly 

Contract Journal Weekly 

Direzione deUa SanitJi Publica Monthly 

Engineering and Building Becord Weekly 

Industries 

Journal d'Hygi^ne 

Local Government Chronicle 

Metropolitan 

Municipal Becord 

Nursing Becord Monthly 

Plumber and Decorator 

Practitioner 

Public Health 

Sanitarian 

Sanitary News Weekly 

Sanitary Becord Monthly 

Sei-i-Kawi Medical Journal 



»> 



>9 
» 






Beeves, B, H, Sewer Ventilation and Sewage Treatment. 57 p 
8vo. London, 1889. The Author. 

Begistrar-General, B>ngland, Weekly and Quarterly Betums of 
Births, Deaths, and Marriages for the year 1890. 

Annual Summary of Births, Deaths, and Causes of Deaths 

in London and other great towns, 1889. 55 p., 8vo. London, 
1890. BegiHrar-Oeneral. 

Scotland. Weekly and Quarterly Betums of Birth, Deaths, 



and Marriages for the year 1890. 

Thirty-third Detailed Annual Beport of the Begistrar 



General of Births, Deaths, and Marriages, in Scotland. Ab- 
stracts of 1887. 459 p., 8vo. Edinburgh, 1889. 

Bichardson, Dr. B. W. Health of Nations. A Beview of the Works 
of Edwin Chadwick. 377 p. and 440 p., 2 vob., 8vo. 1887. 

Pur^iased. 

Borne, Ministero delV intern Direzione della SaniUi publica. BoUe- 
tino Sanitaro. Monthly. 

Annali dell Instituto d'Igienne sperimentale dell' ITniversita 

di Boma publicati per cura del Prof. Angelo Colli. Volume IL 
Serie n. 248 p., 8vo. Bome, 1890. Prof. Dr. CeUi. 
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» 

Bn8Be11| Dr, J, 3.^ on some of the Belattons of the Business of the 
Dairy Fanner to Public Health. 20 p., 8?o. Glasgow, 1890. 

The Ayihar. 

Sadlier, Mrs. S. ff. Management of Children bj a Mother. 690 p., 
Syo. London, 1889. The Author, 

Schofleld, Dr. A. T. Health at Home Tracts. 190 p., 8vo. 
London. The Author. 

Manual of Personal and Domestic Hygiene. 163 p., 8yo. 

London. The Author. 

Sean, John Edward. Architects, Surreyors and Engineers' Com- 
pendium. 4to. 1890. Prof. T. H. Lewis. 

Simon, Sir John. English Sanitary Institutions. 496 p., 8vo. 
London, Paris, New York, Melbourne, 1890. The Author. 

Stratton's Public Health Acts. 270 p., 8vo. London, 1890. 

Purchased. 

Thompson, Dr. J. A. An Address deliTeied at the Second Session 
of the Australian Association for the Advancement of Sdience. 
31 p., 8yo. Sydney, 1890. The Author. 

Dr. J. AMmrton. New South Wales. A Becord of the 

Sanitary State, on December 31st, 1887. 23 p., 8vo. Sydney, 
1890. The Author. 

United Statea Tenth Census, 1880. Social Statistics of Cities. 
Part 11., VoL XIX. 843 p., 4to. Washington, 1887. 

Bogers Field. 

United States Army. Beport of the Surgeon-General of the Army 
to the Secretary of War, for the year ending June 30th, 1889. 
207 p., 8vo. Washington, 1889. The SurgeonrOenerdL 

Waring, Ccl. O. E. The Sewerage of Columbus, Ohio. 24 p., 8?o. 
Columbus, 1890. The Author. 

Waring, O. E.^ jun. Sewerage and Land Drainage. 406 p., 4to. 
New York and London, 1889. The Author. 

Whittall, J. H. Elementary Lecture on the Theory of Life Assur- 
ance. 27 p., 8yo. London, 1890. The Author. 
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LIST OF HON. FELLOWS, FELLOWS, MEMBERS, 

AND ASSOCIATES. 

{Additumg and CorrecHont up to December^ 1890). 

HoF. Fbllows, 28; Fellows, 151; 

TVlEirBUBS, 423; Assooiatbs, 329.'Total, 931. 



HONORARY FELLOWS. 

Date or EiaetioB. • AUSTfilA-HUNG AEY. 

1890. June, toh Gbubbs, Prof. Franz Bitter, 1, Tiefer Ordben 3, 

Vienna, 
1890. June. Fodob, Dr., Profeuor of Hygiene^ Buda-Pesth. 

BELGIUM. 

1890. June. Pittzbtb, Dr. Felix, Profeaaor of Hygiene at the Univer- 
sity of Liege, 

EGYPT. 

1890. Dec. GBBBsnD, Dr. H. B., Pasha, Chiif of the Sanitary 

Department, Cairo, 

FBANCE. 

1890. June. BBOUAftDBL, Dr. Paul, Prof, and Dean of the FaeuUy 

ofMedidne, Paris, 
1890. June. Cobkil, Dr. Y., Senator, 19, Rue St. OuiUaume, Paris. 
1890. June. Alphand, M., Director of Puhlie Works, Paris, 
1890. June. Pabtbub, Prof. Louis, Paris. 
1890. June. Santa, Dr. Ph)8per de Pietra, Paris. 
1890. June. Yallin, Dr. Emile, Professor of Hygiene, Director of 

the School of the Military Sanitary Service, Lyons, 
1.890. June. Dayt, Mari^, President of the French Society cf Hygiene, 

GEBMANY. 

1890. June. Hobbeoht, Dr., Engineer, Berlin. 

1890. June, ton Hopmank, Prof. A. W., Professor of Chemistry, 

Berlin, 
1890. June. Kooh, Dr., Director of the Hygienic Institute, Berlin, 
1890. June. Pbitxnkofbb, Dr., Professor of Hygiene at the University 

of Munich, 
1890. June. Both, Prof. Dr. W., Surgeon-General, 6, Kaizer TTtS- 

Tielm Platz, Dresden. 
1890. June. Yibohow, Dr. Budolph, Professor of Pathology, Berlin. 

HOLLAND. 

1 890. June, db Mbtbb, Dr. van Orerbeek, Professor of Hygiene 

at the State University of Utrecht, Netherlands, 
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ITALY. 

1890. June. Bbtocohi, Com^ Alessandro, Fh)f.» CivU Engineer, 

Ministry of Public Works, Borne. 
1890. June. Cobbadi, Prof. Alfonse, Beetor of the University ofPavia, 
1890. June. Pacwhiotti, Dr. Giacinto, Professor of Hygiene, Turin. 

EOUMANIA, 
1890. June. Eblh, Dr. J., Professor of Hygiene, Bucharest, 

EUSSIA. 

1890. June. SuzoB, Comte de, ArchiteeP4nrchief, Ligue de Cadets 21, 

St, PeUrt^rgK 

SWITZEELAND. 

1890. June. OunjAuifB, Dr., Director of the Federal Bureau of 

Statistics, Berne. 

TUEKBT. 

1890. June. Zobbob, A., Paaba, Professor at ihe School of Medicine, 

Director of the Bacteriological Institute, Secretary^ 
General of the Administration of Public Medicine 
and Hygiene, Constantinople. 

UNITED STATES. 

1890. June. BiLLnfGfl, Dr. John S., Washington, D.C. 

1890. June. Bowditch, Dr. Henry J., Boston. 

1890. June. Waloott, Dr. Henrj P., Cambridge, Massachusetts. 



FELLOWS (Fhllow Sait. Inst.) 

t ICarked thva have pMMd the Ezamiiuttloii of the Instltiite for Local Snrveyon. 

1889. Dec. Abbl, Sib Frederick, o.b., f.b.b., 1, Adam Street, 

Addphi, W.C. 
1888. Oct. Adakb, G. E. D'Arcj, m.i)., n.p.H., oamb., f.g.s., 

I, Clifton Gardens, Maida Vale, W. 
1888. Oct. AiTKBN, Beu>f. Sib William, m.d., f.b.s., Woclston, near 

Southampton, 
1888. Oct. Albaitt, H.E.H. The Duchess of, Claremont, Esher. 
1888. Oct. AiTGBLL, Lewis, m.inbt.ojs., f.e.o.loni>.. Town HaU^ 

Stratford, E. 

1890. Feb. Aknikgson, Bushell, m.a., m.d., Cambridge. 

1888. Oct. Abohbb, John A., 79, Larkhall Bise, S. W. 

1889. Dec. Abmibtbad, William, H3., if .o.h., Shelford, Cambridge. 
1889. Dec. Babby, Charles, f.s.a., 1, Victoria Street, S.W. 
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1888. Dec. Bass, Hamar Alfred, m j., Burton-cn-TrefU, 
1888. Ocfc. Bell, C. W., j.f., d.l., Tewhuret, East OrinsUad^ 

Sussex. 

1888. Oct. BiBOH, B. W. Peregrine, M.mrsT.cE., 5, Queen Anne^s 

OaU, S. W. 

1889. Dec. Blomfuslb, Sib A. W., mjl., f.bj.b.a., 6 Montagu 

Flaee, W. 
1888. Oct. Bltth, a. Wynter, m.b.c.8., l.8.a., Court HousSy 

Marylebone. 
1888. Oct. tBouLNOis, H. Percy, M.iirsT.o.B., City Engineer, 

Liverpool, 

1890. Jan. Bowmak, Sib William, Babt., m.i)., ll.d., f.b.s., 5, 

Clifford Street, Bond Street, W. 
1890. Jan. Bbett, A. T., m.d., m.o.h., Watford House^ Watford, 

1888. Oct. Bbightew, W. G., 108, Fenchurch Street, E,C, 

1889. Dec. Bbook, J. H. £., M.n., bjsgjjotstd,, 115, Adelaide Boad,. 

South Hampstead, 
1888. Oct. Bbown, Harry, University College, Oower Street, W,C, 
1888. Oct. BBOWiairo, Benjamin, l.b.o.p., m.b.o.s., d.f.h.oa]o., 

1, Wesiboume Terrace, W, 
1888. Oct. Bubbebt, J. Stone, Trent House, West Cowes, I, of W. 
1888. Oct. BuBBETT, Henry C, f.s.s., f.l.s., T?u Lodge, Porchester 

Square, W, 
1888. Oct. BuBGEss, Peter, m.a., m.b., Driffield, Yorkshire, 
1888. Oct. Gambbidob, H.B.H. the Duke of, k.o., Gloucester 

House, Park Lane, W, 
1888. Oct. Cabbw, E. E., Carpenders, Watford, Herts, 
1888. Oct. Cabpektbb, Alfred, M.n. lond., m.b.g.s., n.F.H.CAMB., 

Heath Lodge, Morland Park, Croydon, 
1888. Oct. Cabteb, E. Brudenell, f.b.o.s., 27, Queen Anne Street, 

Cavendish Square, W, 
1888. Aug. Gassal, GharlesE., f.i.o., f.o.s., Toum HaUn Kensington, 

W., ( Vestry Hall, Mount Street, Gfrosvenor Square, 

W,), (Brenne House, Wandsworth Common, S, W,), 

1890. May. Gates, Arthur, f.b.i.b.a., 7, Whitehall Yard, S,W, 
1888. Oct. Glabk, F. Le Oros, f.b.s.. The Thorns, Sevenoaks, Kent, 

1888. Oct. Collins, H. H., f.b.i.b.a., 61, Old Broad Street, E,C,; 

and 5, Bandolph Road, W, 

1889. Dec. Collins, Wm. J., m.])., b.so.loitd., d.f.h., 1, Albert 

Terrace, Regent's Park, N, W, 
1888. Oct. GoLMAN, J. J., M.P., Carrow House, Norwich, 

1888. Aug. GOBFIELD, PbOF. W. H., M.A., M.I).OXOK., F.B.C.P.L0in>., 

19, Savile Bow, W, 
1888. Oct. Gbawfobd, Sir Thomas, m.d., s:.o.b., 5, St, JokiCs Park, 

Blackheath, 
1888. Oct. GuTLEB, Thomas William, f.b.i.b.a., 5, Queen Square^ 

. Bloomsbury, 
1888. Oct. Daybt, Alexander GFeorge, m.d., l.b.o.p., m.b.o.8., 6, 

Belvedere Street, Byde, Isle of Wight, 
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1888. Oct. DxBBT, Bt. Hour. Eaiil of, d.o.l., ll.I)., y.b.8., dd, 

SU Janut^ Square^ London^ S, W. 
1888. Oct. DouLTOK, Sib Henry, Lambeth^ S, W. 
L890. Feb. Dowbon, A., 3, Qu Queen Street, Weetminster. 
L888. Oct. DoTLB, Patrick, o.b., p.q.b., Indian Engineering^ 

Spene^e Hotel, Calcutta. 
1888. Aug. DuDFiBLD, T. Orme, h.d., l.b.o.f., m.b.0J9., 14, Athbum 

Place, Oramwell Boad, S.W. 
1888. Oct. Dtkb, T. J., 7.B.O.8., The HoUiee, Merikyr Tydfil. 
1888. Oct. Eatok, John, icn., Montreal House, Oleator Moor, Cum- 

herland. 
L888. Oct. Ellis, W. Horton, v.b.mbt.80C., HartweU House, Exeter, 
1888. Oct. EYAifs, Sib T. W., AUestree Hall, Derby. 
L890. Dec. Ewabt, Joseph, mj)., f.b.ojp., j.p., Montpelier House, 

Montpdier Terrace, Brighton, 
1888. Oct. Fatbbb, Sir Joseph, k.o.8.1., m.d., f.b.o.p., v.b.c.8., 

LL.D., F.B.8., 53, Wimpole Street, W. 
L888. Oct. Field, Basil, b.a., 36, Lincoln's Inn Fields, W.C, 
[888. Aug. FiBLD, Eogers, b.a., m.ik8T.o.b., 7, Vict4}r%a Street, 

Westminster, S. W. 
1888. Oct. Flowbb, Majob Lamorock, 48, Holland Boad, W. 
l888. Not. Fobtescub, Bt. Hour. Eabl, 40, Belgrave Square, S, W,, 

{Castle Hill, South MoUon, Devon). 
888. Aug. Galton, Sib Douglas, k.cb., d.cl., ll.p., f.b.8., 12, 

Chester Street, Orosvenor Place, S. W. 
1888. Oct. Gk>WEB8, William Bichard, m Ji., 50, Quan Anne Street^ 

W. 
1888. Oct. Gbantham, B. B., M.nr8T.o.B., Northumberland 

Chambers, Northumberland Avenue, S. W. 
1888. Oct. Obimshaw, Thomaa Wngldj,u.T)., Priorsland^ Carrick" 

mines, DMin. 
1888. Oct. Habkeb, J., m.])., j.p., Hazel Orove, Camforih, Lane. 
[890. May. Habbis, Alfred E., l.b.o.f., l.b.o.8., m.o.h., Health 

Offices, Sunderland, {Broolrside Villa, Sunderland), 
[888. Oct. Habbis, Thomas, f.b.i.b.a., 6, Southampton Street, 

Bloomshury Square, W.C. 
L890. Jan. Habbisok, C, m.d., d.p.h.oamb., Newland, Lincoln. 
L888. Oct. Habt, Ernest, 38, Wimpole Street, W. 
1888. Oct. Hayilakd, A., m.b.c.8.. International Club, Charing 

Cross, S. W. 
[890. June. Hehib, Patrick, icd., f.b.o.8., d.p.h., Hyderabad, Deecan, 

India. 
L890. Jan. Hill, Alfred, mj>., m.b.o.b., l.8.a., Tlie Council House, 

Birmingham. 
[888. Oct. Hill, M. Berkeley, m.b., f.b.o.8., 66, Wimpole Street, W. 
[888. Dec. Hime, Thomas Whiteside, a.b., m.b., l.b.o.s., 54, Horton 

Boad, Bradford. 
1888. Oct. HoBSON, George, M.iifST.c.B., Abbey Buildings, lances 

Street, Westminster, (Loughborough). 
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1889. Dec. Hofb, E. W., Munieipdl Offieeg, Liverpool. 

1888. Oct. HuMPHBT, Sib G-. M., m.d., f.b.b., Cambridge. 

1889. Deo. Hitnteb, Sib William Guyer, K.O.M.&., M.F., kj>.» 

F.B.O.P., 21, NorfoUe Crescent^ Hyde ParJc^ W. 

1890. Jan. Iliffb, William, m.b.o.8., 41, OamasUm Street^ Derby. 

1888. Oct. JoKBS, LiBUT.-CoL., A.S. 9. C, ASSO0.M.IK8T.0.B.y 

Oulverside^ CarthaUony Surrey. 
1888. Aug. JuDOB, Mark H., a.b.i.b.a., 16, Connaught Square, W. 
1888. Oct. Kbllt, Charles, icj>., f.b.o j., EUesmere, Oratwieke 

Boad, Worthing. 
1888. Dec. Einosoh, J. A., Grocer'e ffaU, E.G. 
1888. Oct. Latham, Baldwin, ic.nr8T.o.E., f.b.mxt.800., f.o.8., 

F.8.B., 13, Vietoria Street, S.W., (Nantunch ffouee. 

Park HiU Rise, Croydon). 

1888. Oct. Law, Henrj, m.ikst.o.b., f.b.mxt.800., 17, Victoria 

Street, S. W., (245, VauxhaU Bridge Boad). 

1889. Dec. Lawbbnob, Sib Trevor, babt., icf., 57, Princes Gate, 

S.W. 
1888. Oct. Lawbok, iKSFBoroB-GBingBAL B., ll.d., f.8.8., 20, 

Lanedowne Boad, Notting HiU. 
1888. Oct. Lbaf, Charles J., f.l.8., F.8.A., 6, Sueeex Plaoe, Begen^s 

Park, N. W. 
1888. Dec. Leaf, W., 6, Suenx Place, Begenfe Park, N. W. 
1888. Aug. Lewis, Pbof. T. Hayter, F.8.A., f.b.I3.a., 12, KtMing-^ 

ton Garden Square, S. W, 
1888. Oct. Liybset, J., M.ii!r8T.ojg., 2, Victoria Maneiom, Vietoria 

Street, Westmineter, S.W. 
1888. Dec. Lonostaff, G. B., m.d., m.a., d.p.h., Souihfield Orange, 

Wandsworth, S. W. 
1888. Dec. Lubbock, Sib John, babt., m.p., d.cl., fji.8., Lombard 

Street, B.C. 
1888. Oct. Maoset, John Alexander Dixie, B.A.oxoir., 1, Wett- 

bourne Terras, W. 
1888. Oct. Manseegh, James, m.ikst.o.e., 5, Victoria Street, S.W. 

1888. Oct. Mabshall, John, f.b.8., 10, Savile Bow, W. 

1889. Deo. Mabten, H. J., m.ikbt.o.b.. The Birohee, CodeaU, 

Wolverhampton. 
1888. Oct. Meath, Bt. Hok. Eabl of, 83, Lancaster Gate, Hyde 

Parle. 
1888. Dec. Michael, W. H., q.o., 46, Bedford Square, W. C, 

(Foxgrove Boad, Beekenham, Kent), {Kin^e Bench 

Walk, Temple). 

1890. Jan. Mubpht, Shirley F., m.b.o.8., 41, Queen Anne Street, W. 
1890. June. * Newsholme, Arthur, m.d., m.b.o.8., l.s.a., d.p.h., m.o.h., 

Town Hall, Brighton, (15, College Boad, Brighton.) 
1888. Dec. NieHmreALE, Miss E., 10, South Street, Grosvenor 

Square, W. 
1890. May. Nobth, Samuel W., m.b.o.8., f.«.8., m.o.h., JliRcklegaU, 

York. 
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[888. Aug. NOBTHUMBRBLAND, Hl8 GFbAOB THX DuKB OF, Z.6.^ 

D.0 j:i., llj)., 2, Oromftnor Plaee^ S. W. 
L890. Nor. Nottxb, Professor J. Lane, b.a., uJ)., d.f.h., Leigh 

Orange^ ^ WooUton^ Southampton. 
L888. Oct. Ohbbk, Magnus, absoo.m.dtst.o.b., f.o.s., Lower 

Sydenham, 
.888. Oct. Oll^b, J. E., The Manor House, North Runcton, 

Kin^e Lynn, 
1888. Oct. Ollabb, Wilnam Ludlam, Mueticott House, Walsohen^ 

Wisbeaeh, Norfolk, 
889. Nor. Fagbt, Charles Edward, M.B.O.S., b.f.h., m.o.h., Town 

Holly Salford. 
.888. Oct. Paget, J., j.p., Stuffynwood, Mansfield. 
1888. Aug. Pabkbs, Charles Henry, Netherfidd, Weyhridge, 
.888. Oct. Pabees, Louis Coltman, m.d., m.b.c.8., i).p.h., 61» 

Cadogan Square, S. W, 
.888. Oct. PxoGS, J. Wallace, ab8O0.h.ik8T.0.b., 9, Welbeck Man- 
sions, Cadogan Terrace, S, W,, (21, Queen Ann^s^ 

GaU, S. W.). 
L888. Oct. Plumbs, Rowland, f.b.i.b.a., 13, Fitzroy Square, W. 
L888. Aug, Poobb, George Vivian, m.d., f.b.o.p., 30, Wimpole St., TT. 
L890. Jan. Powbll, Francis Sharp, m.p., 1, Cambridge Square, 

W., (Horton Old Hall, Bradford). 
L888. Oct. Pbitohabd,' E., m.inst.g.b., f.g.s., 2, Storey's Gate^ 

S.W., (37, Waterloo Street, Birmingham). 
1888. Oct. Eawlikbon, Sib Bobert, k.o.b., m.in8T.o.b., 11, TTie 

Boltons, Brompton, S.W, 
[890. Feb. Bebwood, T. Hall, m.d., TJie Lawn, Ehymney. 
L888. Oct. Bbxkolds, Pbof. J. Bussell, m.b., f.b.o.p., f.b.8., 38» 

Grosvenor Street, W. 
L888. Not. Exohabbsoit, Benjamin Ward, m.d., lii.b., f.b.s., 25^ 

Manchester Square, W, 
[888. Oct. BiCHABBSOV, J., M.IN8T.C.E., MethUy Park, Leeds, 
[890. Jan. Bipon, Most Hon. Mabqttess of, k.g., b.o.l., f.b.8.» 

1, Carlton Gardens, S. W. 
L888. Oct. BoBiKS, Edward Clookworthj, f.s.a., f.b.i.b.a., 46» 

Bemers Street, W. 
[888. Oct. Bobinsok, Pbof. Heniy, m.inbt.c.£., 13, Victoria 

Street, S. W., (64, Boundary Road, N. W.). 
1888. Oct. Bussell, Hon. F. A. Bollo., f.b.met.soo., Pembroke 

Lodge, Richmond Park, 
[888. Oct. Btjsbell, Jas. A., m.a., f.b.o.p. edin., m.b., b.sc., f.b.8.b.^ 

WoodvUle, Canaan Lane, Edinburgh. 
[890. Jan. Bussell, J. B., m.b., ll.d., m.o.h., Glasgow, 
[889. Jan. Salt, Thomas, m.p., 85, St. George's Square, S.W. 
[889. Dec. Seaton, Edward Clox, m.b., f.b.o.8., 35, George Street, 

Hanover Square, W. 
l888. Oct. S^A,w,GteoTgd,20,King Edward Street, Newgate St.,E.C. 
[888. Dec. Sibteking, Sib E. H., m.b., 17, Manchester Square, TT* 
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1889. Nov. Smith, James, Osborne, a.r.i.b.a., 34, Southampton 

Street, Strand, W.O., (65, Frithfield Gardent, 

Uxhridge Road, IF.). 
1888. Oct. SiOTH, WilUam Bobert, m.d., f.b.b.b., f.cs., b.8C., d.ph. 

CAMB., 74, Oreai EusaeU Street, W.C, {Plumstead, 

Kent). 
1888. Oct. Snbll, H. Saxon, f.b.i.b.a., 22, Southampton BuUdr 

ings, W.C, and Lynden Lodge, ElmjUld Boad, 

Bromley, Kent. 

1888. Oct. Stbblb, John Charles, M.D., Quy^e Hospital, S.E. 

1889. Mar. Stbphbns, Henry C, m.f.. Avenue House, Finehley. 
1888. Oct. Strong, Henry John, m.d., Whitgift House, George 

Street, Croydon. 
1888. Oct. Sykbs, J. F. J., m.b., b.so., d.f.h., 171, Camden Boad, 

N.W. 

1888. Aug. Symoks, G-. J., f.b.s., 62, Camden Square, N. W. 

1889. Dec. Tatlob, J. Stopford, m.d., m.o.h., 6, Grove Bark, 

Liverpool. 
1889. Dec. Tatlob, John W., m.d., d.sc, j.f., m.o.h., Examiner 

in Medical Jurisprudence, and for the final B.Se. 

in the department of Public Health, University of 

Edinburgh, Bothesay House, Scarborough. 
1888. Oct. Temple, Eight Eev. Frederick, d.d., lobd bishop op 

LONDON, The Palace, FuUiam. 

1888. Oct. Thompson, John, m.d., f.b.c.8., j.p., Lynton House, 

Bideford. 

1889. Dec. Thompson, Sir Henry, m.b., 35, Wimpole Street, W. 
1888. Oct. Thorne, E. Thome, m.b., 45, Inverness Terrace, W. 
1888. Oct. TuBBERViLL, CoL. T. Picton, Ewenny Priory, Bridgend, 

Glamorgan. 
1888. Oct. Turner, Ernest, f.r.i.b.a., 246, Begent Street, W. 

1888. Aug. Twining, Thomas, Perryn House, Twickenham. 

1889. Feb. Ttndall, Professor John, f.r.s.. Hind Head House, 

Shotter MiU, near Petersfield. 
1889. Dec. "Walpord, Edward, m.d., d.p.h.oamb., m.b.o.8., m.o.h., 

Toum Hall, Cardiff. 
1888. Oct. Waring, Col. G. E., Jun., m.inst.c.e., Newport, Bhode 

Island, U. S, America. 
1888. Oct. Waterhousb, Alfred, r.a., 20, New Cavendish St.^ W. 
1888. Aug. Westminster, His Grace the Duke of, e.g., Grosvenor 

House, W. 
1888. Oct. Whitelegge, Benjamin Arthur, m.d., b.bo., d.p.h.oamb. 

Wakefield. 
1888. Oct. Williams" Dawson, m.d., 25, Old Burlington Street, W. 

1888. Oct. Wilson, G^eorge, m.a., m.d., f.b.8J5., 7, Avon Place, 

Warwick. 

1889. Jan. Wn, H. A., 3, King's Bench Walk, Temple, E.C. 
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1889. Dec. Aclaot), Snt Henry W., k.o.b., m.d., d.o.l., f.b.b., 

Broad Street, Oxford. 

1890. Maj. Adams, Frederick Edward, m.d., d.f.h., Wellinghorouffh, 

Northampton. 

1889. Mar. Adams, James, m.d., m.o.h., Springwell, Barnes, Surrey. 

1889. Feb. Addis, William Judson, Executive Engineer and Secre- 
tary to the BoMcin Municipality, Bassein, Burmah. 

1889. Mar. Adkiws, Gteorge, L.B.o.p.LOin>., d.p.h., m.o.h., TeaJmp- 

ton, Plymyton, Devon. 

1888. Dec. Airy, Hubert, m.a., m.d.. Local Oovemment Board, S. W. 

1888. Oct. Aldam, William, Frickley Hall, near Doncaster. 

1889. Feb. Aldwhtcklb, Thomas William, p.b.i.b.a., 2, East India 

Avenue, LeadenhaU Street, E.C. 

1888. Oct. Alexaitdee, W. C, Aubrey House, Campden ffiU, W. 

1889. Nov. Allan, Francis J., m.d., d.p.h. (Edin.), 53, Devimshire 

Strut, Portland Place, W. 
1889. Apr. Allfbby, Charles Henry, m.d., p.b.o.s., d.p.h., Plas 

Newydd, Princes Boad, St. Leonards-on-Sea. 
1888. Oct. Ames, H. St. Vincent, m.a.. Cote House, Westbury-onr 

Trym, Bristol. 

1888. Oct. Andbbson, Geo., o.b., 35a Gfreat George Street, West- 

minster, S. W, 

1889. Jan. tANDEBSON, John Beid, The Cottage, Gibson's Hill, 

Norwood, S.E. 

1890. Dec. Andbbson, John, assoo.m.inst.g.e.. Town Hall, Mon- 

trose, N.B. 
1888. Oct. Andbesen, August F., Priory Cottage, Mill Lane, West 

Hampstead, 

1888. Oct. Andbbw, Capt. C. W., 286, Kennington Park Road, 

S.E. 

1889. Mar. Andbbws, G. B., Surveyor, Johannesburg, South Africa. 
1888. Oct. Andbbws, Jonathan, 10a, Mount Street, Berkeley 

Square, W, 

1890. Apr. Angell, A. Torrington, 2, Drayton Gardens, S.W. 

1888. Oct. t Angell, John A., assoc.m.inst.c.e., 50, Ley spring Bd.^ 

LeyUmstone, Essex. 

1889. Nov. Anson, Frederick Henry, m.a., assoo.m.jnst.ce., 15, 

Dean's Yard, Westminster, S. W. 
1888. Oct. Abmstbong, Pbof. H. E., ph.d., p.b.s., 55, Granville 

Park, Lewisham, S.E. 

1890. Oct. AsPiNALL, Miles, 11, Kendrick Street, Stroud. 
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1888. Oct AxTMOKlEB, F., 110, High Street, Manehetter Square^ 

W. 
1888. Oct. Baxeb, Sib Benjamin, x.o.m.o., M.iirsT.CJB., 2, Queen*e 

Square Place, Westminster, 
1888. Oct. Bakxb, B., BaUingdon House, Green Lanes, N, 
1888. Oct. Bankeb, £. Gt., Wessex House, Northumberland Avenue^ 

W.C. 
1890. May. Baetow, John Isaac, Byde, (Ventnor), Isle of Wight 
1890. Maj. Batsman, James, Assistant Engineer, Natal Oovemr- 

meat Bailway, 
1888. Oct. Bathvbst, thb Bt. Hon. thb Eabl, 20, Orosvenor 

Gardens, S. W. 
1888. Oct. Bauoh, Alfred C, EgertMi Street, Wrexham. 
1888. Oct. Bban, Alexander Thomas, 7, Victoria Street, S.W. 
1888. Dec. tBsABD, £. T., The Colonial College, HoUesleg Bay^ 

Suffolk. 
1888. Oct. Bbabd, George, Thickthom, Eenilworth. 

1888. Oct. Bbabb, Neville, The Mount, Ashbourne. 

1889. Dec. Beabdmobb, George Bussell, l.b.cp.lond., h.b.o.s.^ 

L.B:A., i).P.H.OAMB., Wartvick House, Upper Struts 

Islington. 
1888. Oct. Bbck, Marcus, m.b., 30, WimpoU Street, W. 
1888. Oct. Bbddoe, John, b.a., m.d., f.b.s., Mortimer House^ 

Clifton, Bristol. 
1888. Oct. Bebvob, Mrs. Elizabeth, 129, Harley Street, W. 
1888. Oct. Bbll, Thomas, l.b.ojp. lonb., Uppingham, Butland. 
1888. Dec. $Bbnjamin, Horace Bemton, i'.b.g.s., 28, Albemarle 

Street, W., (37, Upper Grosvenor Street, W.). 
1888. Oct. Bennett, Hugh, m.b.o.s., Builth Wells, Brecon. 
1888. Oct: Bbbnabd, William Larkins, 39, Broad Street, Bristol. 
1888. Oct. fBEBBiNGTON, B. £. W., ASSO0.H.IN8T.C.B., Graisdey, 

Wolverhampton. 
1888. Oct. BiCKEBSTBTH, £. B., r.B.o.s., 2, Rodney Street, Liver^ 

pool. 

1888. Oct. Blaok, Subg.-Majob W. 6., 2, George Square, Edinn 

burgh. 

1889. Mar. Blaib, William Nisbet, absoc.m.inst.o.b., Toum HaUy 

BooUe-cum-Linacre. 

1888. Oct. Blashill, T., f.b.i.b.a., Superintending Architect^ 

London County Council, Spring Gardens, S. W. 

1889. Not. Blbkslet, Arthur Herbert, j.p.. Borough of Kimberley, 

Crriqualand West, Cape Colony. 
1889. Mar. Blitmeb, Frederick Milnes, b.a., m.b., m.o.h., Foregctte 

Street, Stafford. 

1889. Feb. Bolding, John T., 19, South MouUon Street, W. 
1888. Oct. Bond, Fi^erick Adolphus, m.b., o.m.ei)IN., d.p.h.bd£N., 

Seerseroft, Faygate, Sussex. 

1890. Apr. Boobbyeb, Philip, m.b., m.b.o.s., m.o.h., The GuildhaU^ 

Nottingham. 
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1888. Dec. Bostock, H., The Oaklands^ Bowley Avenue Stafford. 
1888. Oct. Box, M. H. 

1888. Oct. Bbagb, W. H., m.d., 7, Queen's Gate Terrace, S. W. 
1888. Oct. Bbaoebtt, Wm., 42, London Ready and 27, High Street, 

Tunbridge WelU, 

1888. Oct. Bradshaw, James D., b.a., m.b., m.b.o.p., m.b.o.s., 

30, Oeorge Street, Hanover Square, W, 

1889. Mar. Bbbbnbb, George Beith, m.d., b^p.h., Bensham Lodge, 

West Croydon. 
1888. Oct. Bbidoes, J. JBL., m.b., f.b.o.p., TJie Brambles, Wim- 

hledon. 

1888. Not. Bbistowb, John Syer, m.d., 7.B.S., 13, Old Burlington 

Street, W, 

1889. Apr. Bbodie, John Shanks, as8oo.m.ikst.o.e., Toum Hall. 

Whitehaven, Cumberland, 
1889. Mar. Bbooke, Walter, a8SOO.m.inst.o«e., Town Surveyor, 

Richmond, Surrey. 

1889. Apr. Bbookb, William, m.I)., m.o.h., Shaw, near Oldham. 
1888. Oct. Bbown, William Ibbs, St. MiehaeVs Avenue and GuUdr- 

hall, Northampton. 
1888. Oct. Bbyant, Thomas, f.b.o.s., 66, Qrosvenor Street, W. 
1888. Dec. Buckton, Mrs. 27, Ladhroke Square, W. 
1888. Dec. tBuNTBN, Charles, CasiUa, 448, c/o L. J. Lowe, CaVe 

Rividaira 166, Buenos Ayres. 

1890. Apr. BuBDWOOD, James Watson, m.o.h.. Bourne, West 

Cottage, Bourne, Lincoln. 

1888. Dec. Bitbmbsteb, Miss £., 9, Park Square, W. 
1890. Jan. Bubb, Alfred, f.b.i.b.a., 85, Oower Street, W.C. 

1889. Apr. BuBTON, Samuel Hubert, f.b.o.s., m.o.h„ 50, ^S^^ Giles's 

Street, Norwich. 

1889. Jan. tBuBTON, W. Elinninmond, Professor of Sanitary Engi- 
neering, Imperial University, Tohio, Japan. 

1889. Feb. fCAMPBELL, Adam Horsburgh, assoo.m.inst.c.b., Borough 

Surveyor's Office, StratforJrOn-Avon. 

1888. Oct. Campbell, Charles, Neepsmd, Sheffield. 

1888. Oct. Campbell, Hon. Dudley, 1, Mitre Court Buildings, 

Temple. 

1889. Mar. Campbell, Kenneth Findlater, assoo. m. inst. c. e., 

Borough Engineer, Stockton-on-Tees. 

1888. Oct. Cabline, John, assog.m.inst.ce., Lewisham Board of 

Works, S.E. 

1889. Mar. Cablton, George Brody, assoo.m.inst.c.e,, Knighton, 

Oak Hill Road, Beekenham. 
1888. Not. Cabbitt, Ernest, 18 ^ 19, Great St. Helens, E.O. 

1890. Nov. Chabt, Robert Masters, Mitcham, Surrey. 

1888. Oct. Chattebton, George, m.inst.o.e., 46, Queen Anne's 

Gate, S. W. 
1888. Oct. Chattock, Miss Frances C, Solihull, Birmingham. 



1888. Oct. CiABKB, James Wright, 17, Shdgaie Boad, Narihcote 

Mood, Wandsworth. 
1888. Oct. GiiAJiKSON, J. W., M.R.G.8.E., L.B.O.P.L., c/o Mettrt^ 

H. S. King ^ Co., PaU Mall, S.W. 
1890. Oct. tCLOTHiEB, Samuel Thompson, Street, Somerset. 
1888. Oct. CoATBS, C, P.H.O.P., 10, Circus, Bath. 
1888. Oct. Cock, Frederick, m.d., 1, Forchestsr Houses, Porehestsr 

Square. 
1888. Oct. Coke, William Harriott, m.b.cs., Whitfield Bouse^ 

Ashford, Kent. 
1888. Oct. CoLLiiTGBiDOE, W., M.A., M.D., D.P.H., P(yrt of London 

Sanitary Offices, Greenwich, S.E. 
1888. Oct. CoLLiNSON, John, 90, Cromwell Eoad, S.W. 
1888. Oct. tCoMBBB, P. F., M.iysT.c.E.iBELAKD, Fairy Hill J, 

Bray, Co. WicJclow. 
1888. Oct. tCooFBB, C. H., assoo.m.in8T.c.b., Local Board Offices^ 

Wimbledon. 
1888. Oct. CooPEB, Francis A., AssocM.nrsT.c.E., c/o H. F. Cooper,. 

Nottingham and Notts Bank, Newark. 
1888. Oct. CooPEB, Henry W., 27, Upper George Strut, Edgware 

Boad, W. 

1888. Nov. CoopEB, John, jiin., Croydon. 

1889. Jan. fCoopSB, William, 32, Cheetham Street, Cheetham, Man-- 

Chester. 
1888. Oct. CoBBETT, Joseph, 9, Albert Square, Manchester. 
1888. Oct. Cobban, John K., 80, Gray's Inn Boad, W.C. 

1888. Oct. CouBTNEY, Majob D. C, B.E., 22, CoUingham Gardens^ 

Kensington, S.W. 

1889. Oct. CowAir, Peter Chalmers, b.sc. (edik.), assoc.m.inst.cb.^ 

9, College Gardens, Belfast. 
1888. Oct. CowTAN, Frank, 309, Oxford Street, W. 

1890. Oct. tjCBAiG, G. A., Wood's Temperance Hotel, High Street,, 

Berwick'cn-Tweed, 

1888. Oct. Cbanbbook, tub Rt. Hon. Viscount, g.cs.i., 17, Gros^ 

venor Crescent, S. W. 

1889. June. Gbegben, Hugh Stoweil, 42, Freelands Boad, Bromley, 

Kent. 

1888. Oct. tCBiMP, W. Santo, as800.m.inst.o.e., r.G.8., London 

County Council, Spring Gardens. 

1888. Oct. Cbombib, James, m.b., ]).p.h.ei)IN., The Butts, Brent- 
ford. 

1888. Oct. Cbowley, Frederick, Ashdell, Alton, Hants. 

1889. Mar. Cupp, Bobert, m.b., m.b.cs., m.o.h., 28, Huntriss Bow,. 

Scarborough. 
1888. Oct. Cunningham, Sib H. S., k.o.i.b., 11, Egerton Gardent,^ 

S.W. 
1888. Oct. tCuBWEN, John F., 51, HighgaU, Kendal. 

1890. Mar. Dabbs, George Henry Boque, m.i>., m.b.o.b., M.O.H.,. 

Highfidds, Shanklin, I. of Wight. 
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1888. Oct. tDABOH, John, 74, Sarsfield Boad, Balham, S.W. 

1890. Ocfc. fDAYis, Neville Brookes, 32, AsJiburnham Boad^ Bed- 
ford. 

1888. Oct. Dawson, Charles James, Surveyor to the Local Board 

Barking, 

1888. Oct. Day, Ernest, f.b.i.b.a., 5, Foregate Street^ Worcester. 

1890. NoY. Day, William White, m.d., d.p.h.camb.. Church Street 

Lower Edmonton. 

1888. Oct. Dbbbnham, F. G., Cheshunt Park, HerU. 

1888. Oct. DE Chaumont, Miss Anna Kennedy Francois, AlladaUy 

Woolston, Southampton. 

1889. Nov. DB GousoY-MiBADE, Thomas, assoo.m.in8T.c.e., 1, Park 

Villas, The Park, HighgaU, N. 
1888. Oct. DE SoLDBNHOFF, Bichard, 12, Newport Boad, Cardif. 

1888. Oct. Dbio^is, Nelson F., Town Surveyor, West Cowes. 

1889. May. Dixby, Harry Edward, m.d., Woodgate, Great Malvern. 
1889. Apr. DoNALP, James Turner, l.b.o.8., m.o.h.. Paisley. 

1889. Apr. DoNOYAN, Dennis D., l.b.g.f., l.b.o.s.. Superintendent 

Medical Officer of Health, City of Cork. 
1888. Oct. DoroLAB, George, Burslem. 
1888. Oct. DouLTON, James Duncan, Lambeth. 

1890. Jan. Dbummond, Edward, mj)., m.b.o.8., d.p.h.oamb., Btyme. 

1888. Dec. Dbuby, Edward Dm., f.b.a., f.b.i.b.a., 36, Bucklers- 

bury, B.C. 

1889. Nov. DimLOF, Archibald, hj)., m.b.o.8., m.o.h., Holywood, 

Belfast. 

1889. Apr. Eaton-Shobb, George, AS800.M.nrsT.c.B., Borough En- 
gineer, 190, EdlesUme Boad, Crewe. 

1888. Oct. Ebuby, Et. Hok. Lobd, ibfoor Park, Bickmansworth. 

1888. Oct. Eccles, Miss Jane Helen, 3, Beanos Yard, Westminster, 

S.W. 

1888. Oct. EitFOBD, John, Borough Surveyor, Poole, Dorset. 

1888. Dec. Embbson, W., f.b.i.b.a.. 8, The Sanctuary, S.W. 

1889. May. English, Edgar, m.b.c.s., l.s.a., B.F.H., High Street, 

Mexhorough, Botherham. 
1889. Jan. Ebichsbit, J. Eric, f.b.8., 6, Cavendish Place, W. 

1888. Nov. Eyebs, Subg.-Majob B., care of Messrs. Watson Bros., 

27, LeadenhaU Street, B.C. 

1889. Jan. Fabbbb, Sib T. H., Babt., 27, Bryanston Square, W. 
1888. Oct. Fawcett, William Milner, m.a., f.b.i.b.a., 1, Silver 

Street, Cambridge. 
1888. Oct. Fbbnib, C. W. B., Eeyihorpe, Leicester. 
1888. Oct. Field, Horace, 14, Cray's Inn Square, W.C. 
1888. Oct. FiKLAY, David W., b.a., m.d., r.B.c.p., d.f.h.gamb., 

9, Lower Berkeley Street. W. 
1388. Oct. FiSHEB, T. J., 60, Thome Boad, South Lambeth. 
1888. Oct. FoBDE, H. C, m.inst.c.e., 4, Great Winchester St., B.C. 
1888. Oct. FosTEB, Beginald Le Neve, f.o.s., North Boad, Dnyyls- 

don, Manchester. 
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.1888. Oct. FBA.1TK, Philip, M.D., Cannes^ France, 

1888. Oct. Fbaseb, James, m.in8T.c.b., 100, CasiU Street, Inverness, 

1889. Jan., Ebasbb, W. J., assoo.m.ixst.c.b., 98, Commercial 

Road, JE, 
1888. Nov. Fbybb, James, 13, Bloomsburt/ Street^ Vincent Square, 

S.W. 

1888. Oct. Gaxton, Francis, f.b.8., 42, BtUland Gate, S. W. 

1889. Mar. G-anqe, Frederick A., m.d., m.o.h., Faversham, Kent, 

1888. Oct. tOBBN, Harry, Hillside, Okehampton, Devon. 

1889. June. Gibson, Charles Philip, l.b.c.p., m.b.o.s., m.o.h., 

WetTierhy, Yorkshire. 
1889. Dec. tOiBSOW, William, Bonhay Boad, Exeter, 

1889. Jan. tGiLBY, Charles, Bath, 

1888. Oct. GtiLL,I>., Farleigh, WesUmr-super-Mare, 
1888. Dec. Gladstonb, J. H., ph.d., p.b.s., 17, Pembrtdge Square, 

W, 

1888. Dec. Glbn, A. W., 33, Davies Street, Berkeley Square, W, 
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1889. Oct. jBuBSCOUGH, Frederick Peter, 18, Spring HiU Terrace 

Oswaldtwistle, Lancashire, 
1889. May. itBuTLAWD, E. J., Town Hall, Brighton. 
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1890. Apr. jBuTTBBWOBTH, Arthur, Board of Works, Maxey Boady. 

Plumstead, 

1889. Feb. JBuxton, Anthony, Cariahroke, Isle of Wight. 

1890. Feb. JCallaway, Albert Henry, Orosvenor Villa Evesham 

Place, Stratford-onrAvon. 

1888. Oct. j:Gatten, Joseph H., 32, Exeter Street, Sloane Street,. 

S.W. 

1889. Apr. JChakbt, William H., 36, Essex Street, Stmnd, 

1888. Oct. Cheek, Philip, 4, Wharves, Goods Station, Kin^s Cross ^ 

1889. Feb. JChbistie, David, 76, Brunswick Avenue, Hull. 

1888. Oct. j^^ABKSON, Joseph, 76, Linaker Street, Southport. 

1889. Jan. JClatton, Edward, MansfiM, Notts. 

1 890. June. tCLirroN, Henry Chas., 60, Porchester Boad, Bayswater^ 
1888. Oct. {GoBHAM, C, The Shrubbery, Oravesend. 

1888. Oct. GoBHAM, O. K., 3, Edwin Street, Oravesend. 

1890. Apr. jCooKBTjRN, Henry Mace, 27, Claremont Road, West 

KUbum, N. W. 
1890. Dec. JGooK^ William Gough, 395, KenningUm Boad, S.E. 

1889. Feb. JGoopbb, William Gfeorge, Sanitary Inspector, Bourne^ 

mouth. 

1890. Jan. JGopbstick, George Ghristopher, 1, Arboretum Square, 

Arboretum Street, Derby. 
1890. Jan. j^Gobbktt, Kichard Lawrence, Oakengates, Salop. 

1889. Jan. JGobdok, Robert Gurtis, Hillside Cottage, Duffidd, Derby. 

1890. June. JCobbick, Alfred. 

1889. Mar. Gottlb, Arthur Thomas, Sdly Oak, Near Birmingham^ 

1890. Mar. Gofbt, Thomas Henry, 103, King's Boad, Peckham, 

(140, Tanners Hill, Deptford). 

1889. Jan. JGowpeb, Joseph, 22, Talma Boad, Brixton. 

1888. Oct. Gowpbb-Coles, Gowper Bickerton, 95, Wigmore Street^ 

W. 

1890. June. j:Gbockeb, Thomas William, Vestry Halt, Pancras Boady 

N.W. 

1889. June. JGbockwbll, George B., 14, Church Street, JlfrawtvJbe. 

1888. Oct. JCboghan, Thomas Andrew, 37, Devcmshire Gardens,. 

Buxton. 

1890. Feb. JGbossb, Hammond William, St. Mary's Cottage, Putney. 
1890. Feb. tGaossLBT, James, 30, Shaftesbury Street, EccUs. 
1890. Jan. JGbowthbb, William Ghristopher, 51, Hind Street,. 

StockUmronnTees. 

1889. June. JDaltbt, John, Sanitary Inspector, Wellington, Salop. 
1888. Oct. JDablbt, George, 49, St. Marks Street, Woodhouse„ 

Leeds, 

1890. May. JDayibs, T. Lane, 6, Leopold Street, E. 

1890. June. JDawsok, William, 6, Brooklands Boad, Birkenhead. 
1890. Mar. tB^AJ^,S2an\xel Saanden, Huggleseote,Ashby'de-la'Zouch^ 
1890. June. JDbb, Thomas George, 17, Orosvenor Boad, S.W. 
1888. Dec. Dbnsham, Gharles A., 56, Cochrane Street, St. John's- 

Wood, N. W. 
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1890. May. tT>iOK^ William, Kirhnewton^ Midlothian. 

1889. Apr. Douglas, Thb How. J., Thursday Island^ Torres Strait^ 

Queensland, 

1890. Jan. Doteb, John Henry, 13, King Street^ Kensington 

Square, W. 
1889. Jan. ^Drake, W. Medley, Kirkheaton, ffuddersfield. 

1889. June. jiDucK, Albert George, 211, Todeg Street, Horsleydoum^ 

S.E. 

1890. Feb. JDunbae, David, 41, Summerfidd Terrace, Aberdeen. 
1889. Feb. JDteb, Samuel, 3, WeUingtm Boad, Bridlington Quay. 
1889. Jan. JDtson, John Henry, Park Terrace, Thomhill, near 

Dewthury. 
1889. June. J:Eabl8let, William Oakley, 3, Clephane Boad, Canon- 

bury, N. 

1889. Mar. it^s*^^* Charles Joseph, Coombes Croft House, High 

Street, Tottenham. 

1890. Mar. JEdmonds, Henry James, 76, St. John Strut Boad, B.C. 

1889. Jan. $Bdmonds, William H., 105, Great College Street, N. W. 

1890. Nov. Edwards, John, 16, Gladstone Strut, St. George's Boad, 

S.E. ' 
1888. Oct :t^i<f^^<^^ Daniel, Dane Hill Sanitary Works, Margate. 
1888. Oct. JEVANS, John Evan, 137, Wuton Strut, Tooley Strut, 

S,E. 
1890. May. +Evington, Charles William, 12, Bridlington Strut, 

Hull. 

1888. Oct. JFaibchild, Samuel C. G., 569, Wandsioorth Boad, 

Clapham, S. W. 
1890. Mar. Finch, William, 44, Mason Strut, Kingston-^pon-HuU. 

1889. Jan. tF^^<^HEB, John Ghizeley, Aldershot. 

1888. Oct. JFlov^bb, T. J. Moss, Liverpool Chambers, Com Strut, 

Bristol. 

1890. June. JFoll and, John Percy, 22, Liverpool Strut, King's Cross. 
1888. Oct. jFoBDHAM, Wm. Francis, Hampton House, High Boad, 

KUbum. 
1890. May. JFobbbstbb, William, Headcom, Ashford, Kent. 

1888. Oct. Fbancb, T. W. Chapman, 36, Bristol Boad, Edgbaston. 
1890. Jan. JFulchbb, George, Stony Stratford. 

1889. May. Fitlton, Peter, 72, High Strut, Camden Town, N. W. 
1888. Oct. Gaibdnbe, Pbop. W.'T., m.d., LL.d., The University, 

Glasgow. 
1888. Nov. jGabdnbb, C. T., 32, Annandale Boad, Chiswick. 
1888. Oct. tQjLnjjAJHD, Wm., 12, Higher Maudlin Strut, Barnstaple. 

1888. Oct. Gass, John Bradshaw, a.b.i.b.a., 19, SUverweU Street^ 

Bolton. 

1889. June. JGathbbcolb, William Henry Joseph, Engineer's Office, 

GuUdhall, E.C. 

1890. May. JGibbs, Arthur Gordon, 12, Western Boad, LiUle- 

hampton, Sussex. 
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1890. Mar. t^^^o^* John, 5, Stanghaw Boad, SkelUmrinnCleveland. 

1889. Mar. it^ii'BEABT, John Joseph, 11 & 12, Little Chester Street^ 

Bdgrave Square^ W. 

1890. Jan. JGilhes, NeiU, Lochgilphead^ Argyllshire^ N,B, 
1889. Apr. JQoLDS, Thomas Wilham, Vestry Hall, Paddington. 

1888. Oct. jGooDWTN, Arthur Ayde, 10, Grosvenor Road, Richmond^ 

Surrey. 

1889. Jan. JGbant, Walter, 14, Ifi/de Gardens, Eastbourne, 

1890. Nov. JGeaybs, Matthew Dodgson, 7^, College Street, York. 

1889. June. JGbbenwbll, Allan, Surveyor's Office, Frome. 

1888. Oct. Geibblb, Miss Sarah C, 11, Wills^joood Park, Torquay. 

1890. June. Gbinham, Philip Boys, Tichbome Down, Alresford. 
1890. June. tGaooM, WiUiam Edwin, 117, Wells Street, CamberwdL 

1888. Oct. JGttnn, Alexander, 123, King Street, Aberdeen. 

1890. Jan. X^^^^ George Berringer, f,g.s., 10, Waldemar Avenue^ 

Fulham Road. 
1890. May. JHalstbad, Eobert, 301, Queensgate, Burnley. 

1889. June. JHabbison, George, Keyham, Leicester. 

1890. Feb. JHabbison, Henry, 6, BeacofUffield Terrace, West Kenr- 

singion. 
1888. Oct. JHabbison, Wm. L., 7, Dock Street, Hull. 
1888. Oct. JHabt, W. S., 29, Coley Hill, Readiwj. 
1890. Jan. :t^^^» Alexander, Barony Local Authority, Glasgow. 
1888. Oct. JHbad, Eobert H., 7, Upper Baker Street, N. W. 
1888. Oct. Hbabn, Walter, 72, High Street, Huntingdon, and 27y 

Mecklenburgh Square, W.C. 

1888. Oct. JHbabnb, William, Buenos Ayres. 

1889. June. jHBLsnoif, Horace, 14, St. Edmunds Terrace, Primrose 

HiU,N.W. 

1890. Mar. ^Hills, Arthur Eeginald, 24, Harley Street, Bow, E. 

1888. Dec. JHOBBS, W. P., 36, Melboume Street, Stalybridge. 
1890. Mar. JHobges, Albert, 67, ffcUl Street, Blakenhall, Wolver- 
hampton. 

1890. May. JHolland, Percy, Fatrstead Cottage, Newmarket. 

1889. June. JHolmes, William, 23, Belgrave Rd., Keighley, York-- 

shire. 

1889. June. JHoopeb, Thomas Bowland, RedhiU. Surrey. 

1890. Jan. jiHoofeb, William, 4, Lucas Road, St. John's Road, 

Penge, S.E. 
1888. Oct. Hobncastlb, Henry, Chobham, Woking Station, Surrey. 

1888. Oct. JHobbooks, Joseph, 10, Union Street, Southport. 

1889. Jan. iHouoHTOir, Bobert Alfred, 6, Springfield Road, Wim- 

bledon. 

1890. Nov. jHuGHBS, Edward J., 102, Camden Street, Birkenhead. 
1890. Jan. JImbib, Henry William, 2S, Parry Place, Plumstead. 
1890. Feb. JInqbam, William Jones, Goldsworih Road, Woking. 
1890. Feb. Jacob, Oswald, Sanitary Inspector, Feltham^ MidcUesex. 
1889. Feb. JJaspbb, Bobert Wevill, Wiihersjield Road, HaverhiU, 

Suffolk. 

Y 
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1890. Jan. tJ^LUS, John, 188, Uttoxeter Old Bead, Derby, 

1889. July. ^Jenner, Bichard Messenger, Parade Road, SandgaU. 

1890. May. JJohkson, John William, 785, Commercial Road, Lime- 

house, E, 
1890. No7. i^JoHNSON, Joseph Edward, T<ywn Hall, Hull, 
1890. June. Jones, John, 40, Sydney Street, Chelsea, 
1890. Nov. JJoNBS, Julius Morris Wilson, 27, MorningUm Road, 

Bow, E, 

1889. June. :t Jones, William, Cemlyn, DolgeUy, Merioneth, 

1890. Mar. t Joubs, William, Gateshead, 

1890. Dec. jJuBY, H. A., Norik-East Lodge, Chelsea Bridge, Oros- 

venor Road, Pimlico, S. W, 
1888. Oct. :t^^^^) •^•9 Southview Hill Road, Sutton, Surrey, 
1888. Oct. :^K£MSLEY, Jesse, Casilla del *Correo^ Buenos Ayres, 

1888. Oct. jKiELL, John, 103, High Street, Barnstaple, 

1889. Feb. JKing, Frederick William, Heybridge, Maldon, Essex, 

1888. Oct. Kite, Charles, 31, Barronsmere Road, East FinMey, 

1890. May. JKnight, Bobert, junr., Dunfermline, Fife, 

1889. Feb. JKnioht, William Henry, 10, Bury Road, Noel Park, N. 
1889. June. ifLANDEB, James, 111, SuJohn^s Road, Upper HoUoway, 

1888. Oct. JLapwobth, J., Vestry Hall, Bethnal Green, E, 

1889. Nov. JL.vuBiB, John, Albany Villas, Weston Road, Gloucester, 
1889. July. JLayland, William Thomas, Grimstone, King's Lynn. 
1889. Jan. ^Leab, James Walter, 114, Culford Road, De Beauvoir 

Town, N, 
1889. Mar. ^Lee, James, 25, Trafford Street, Rochdale, 
1888. Oct. it^Eoo, S. C, 117, Powerscroft Road, Lower Clapton, N,E, 

1888. Dec. JLenxox-Clabke, A. 

1889. Jan. JLewis, Arthur, Isham, Wellingborough, 

1888. Oct. jLlOHTFOOT, Thomas, 3, Trevor Square, Knightsbridge, 

1890. May. JLightfoot, William Charles, 20, Hvjh Road, Knights^ 

bridge, 

1890. Jan. JLilly, WiUiam Gent, 5, Whitcomb Street, W.C, 

1890. Nov. JLiTTLB, William, 51, Trafalgar Street, Carlisle. 

1890. Feb. JLittleton, Louis, 45, Roundhill Street, Bradford. 

1890. Mar. JLock, G. H., 64, Richards Terrace, Roath, Cardiff. 

1889. Jan. JLukes, Arthur Henry, Town Hall, Gravesend, 

1890. Nov. JLttnd, Clifton, 2, Arbour Street, Southport. 
1888. Oct. jLuND, Jeremiah, St, Jameses Vestry, Pi^xadilly, 
1888. Oct. JMcDoNALD, A. L., 37, George Street, Gipsy HiU, S.E, 

1888. Oct. MacLntosu, James, 38, Langham Street, W. 

1889. July. Mackay, George Archibald D., Inspector o£ Geansing, 

Edinburgh, 

1889. Apr. Maceay, James John, 186, Kensal Road, W. 

1890. Feb. iM^^^^^^^J^i John, Camock House, Carnock, Dunferm- 

line. 
1890. June. tMAOiriBE, James, Sanitary Inspector, Huddersjidd. 
1890. May. jiMalcolm, Alfred, Clayton, near Manchester, 
1889. July. jiMablaio), George, 88, Huddersjield Road, Oldham. 
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Mabson, a, J., 390, San Martin^ Buenos Ayres. 
Mason, Jonathan, 1, Qrove Terrace, Grove Road, 
LeytonsUme, 
JMathias, H. D., 43, Weldon Street, Walton, Liverpool. 
jMay, William H., Vestry Hall, Hampstead, 
Mebbi^ll, John, Albany Road, Sheffield, 
jMiLLABD, William David, 1, Elswick Villas, Ramsgate. 
jMiLNKB, W., 18, St. PauVs Road, Preston. 
jMiNTY, Samuel, The Triangle, Bournemouth. 
Mitchell, Edward, 25, St. Saviour's Road, Croydon. 
MoLiNBUX, Walter Frank Yate, Shifnal, Salop. 
JMooDY, Henry Fred, 26, Cavendish Street, Ot. Orimshy, 
jMoBGAN, Francis Eobert, 43, Upper Baker Street, 

N.W. 
JNettlbton, Charles William, 16, Winchester Terrace, 

Westminster, S.W. 
NoBBis, Joseph, Sunningdale, Surrey. 
jNoBBiSH, John Thomas, 9, Cuthbert Road, Brighton. 
jNuBCOMBE, Benj., 9, Kingswood Road, Glapham Park. 
JNutlby, Charles Vernon, 13, Balling Road, Hammer^ 

smith. 
JOldfield, David, Bloemfontein, Orange Free States, 
South Africa. 
Olivbb, Gr., 14, ^^ John's Road, Waterloo, Liverpool. 
Olivbb, John Penry, 8, Chrove Terrace, Highgate Rd., N. 
JOllett, John Henry, Sanitary Inspector, Eastbourne. 
Obd, James, 11, Portman Strut, W., (41, Upper George 

Street, W.). 
Pallisbb, Christopher, Northallerton. 
JPalmbb, Henry Arthur, P. H. Office, N. Church Street, 

Sheffield. 
JPabham, John, junr., 113, Malham Road, Forest Hill, 

S.E. 
JPabsoxs, William, St. Luke's Vestry Hall, City Road, 

E.C. 
JPatbick, Alfred Boss, South View, East St., Farnham. 
JPattison, William Phillip, 8, Addison St., Sunderland. 
Pbabcb, Greorge Edward, Bartford, Kent. 
JPeabson, John, Sanitary Inspector, Chrace Hill, FoVce- 

stone. 
^Pebman, Edward, 3, Railwa!y St., Newport, Monmouth. 
JPebby, Arthur, 45, TownsTiend Road, St. John's Wood. 
JPbbby, Walter Harold, 10, Berkeley Avenue, Bishop- 

ston, Bristol. 
JPettit, George Mackness, Frederick Villa, Padua 

Road, Penge, S.E. 
^Phillips, Henry, 2, Pickard Street, City Road, E.C. 

Poole, James, 2, Trafalgar Place, Kensington. 
tPoTTEB, Ben, Heaihfidd House, Broadway, Ealing. 
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1889. Jan. $Pottbb, Thomas Wickford, EstaU Works, Thoreshtf 

Park, OUerton, Notts, 
1889. Jan. JPoulson, Frederick Thomas, 11, Hchury Street, Chdsea. 
1889. Feb. Powell, David Henry William, Surveyor, Pontypool. 
1889. Jan. t^BATT, Joseph, 12, Kirkdale, Sydenham. 

1889. Mar. jJPbbsb, William James, Bose Villa, Abingdon Street^ 

Bumham, Somerset, 
1888. Oct. Pbogbb, John L., 11, Cwrtiy-vie Boad, Penarih, Cardiff. 
1888. Oct. i^BAiNB, Joseph, Kettering. 

1890. Nov. Bandlb, William Thomas, Head Inspector, Karachi^ 

India. 
1888. Oct. it^BATELL, Gborge, Jun., Alnwick, Northumberland. 
1888. Oct. :tfiiCHABDS, Daniel, 3, Spencer Street, Park Boad^ 

Battersea 
1890. Apr. :t^B^^i^^^» John Shirras, 4, Belmont Street, Aberdeen. 
1890. Jan. :;:Bobinson, John, 79, Lavender Boad, ClapJiam 

Junction. 

1888. Oct. j:EoGEBS, Bichard, Maes Helew, Carnarvon. 

1890. May. ^Ritsoqb, Eniest Henry, 6, Qreat CasUe Street, Begent 

Street, W. 

1889. July. t^YDEB, Albert Thomas, Dudley Villa, Foster Hill 

Boad, Bedford, 

1889. Jan. it^A^i^^K) Eicbard J., 6, Comford Qrove, Balham. 

1890. Dec. 4:Sai8B, Alfred John, Fishponds, Stapleton, Bristol. 
1888. Oct. it^ALTBB, Thomas, 2, King's Boad, St. Leonards-on-Sea. 
1890. May. JSaundbbs, Percy, 29, The Drive, Thornton Heath. 
1890. June. JSavoby, Charles, 6, Holford Place, W.C. 

1888. Oct. Sedgwick, Sydney, 10, Mortim^ Street, Cavendisk^ 

Square, W. 
1888. Oct. Setenoails, William, Acre House, Windsor. 

1888. Oct. tSHADBAKB, W. A., 8, Hind Street, Stainsby Boad^ 

Poplar, E. 
1890. Feb. :tS^^^9 Peter, Selham Cottage, Selham, Petworth, Sussex.. 

1889. Jan. iSHBLDOK, W. E., ITie Croft, Wantage, Berks. 

1888. Oct. ^Shobb, Ambrose J., 68, Adys Boad, East Dulwich. 

1889. Apr. tSnoBT, James Allen, 4, Vronhill Street, Liverpool. 

1889. Apr. t^inwELL, Henry Thomas, Elm Cottage, Heme Bay, Kent., 
1888. Oct. tSiMHOKS, Nimrod, Olendale, Clifton, Bristol. 

1890. Jan. ^Simpson, John Thomas, 28, King's Boad, Peckham. 
1890. May. jSiMPSOir, John, 30, Belmont Street, Aberdeen. 
1890. Feb. Slateb, Bobert, Headingley HiU, Leeds. 

1890. Apr. JSlbath, Frederick Edward, 60, Great PrescoU Street, 

Whitechapd. 
1888. Oct. JSmith, Gborge Allen, Veetry Hall, Hampstead, 
1890. June. JSmith, Joseph Sidney, 73, ^im Pari, ^rurton^az, ATT. 
1890. Nov. Smith, Sydney, Dorset Cottage, Hastings Boad, BexhiU. 
1890. June. JSmith, W. H., 60, Alma Vale Boad, Clifton, Bristol. 
1888. Oct. jSoPEB, Henry Charles, 108, Park Street, Camden Town^ 

N.W. 
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1888. Oct. tSoBTWELL, W., 14, Betreat Place, Paragon Boad^ ffaek- 

ney.E. 
1888. Oct. SouTHPOBT, The Mayor and Corporation of. 
1888. Oct. JStaitlbt, A. W., 12, Midland Street, Hull. 
1888. Oct. tSTXEBS, Gborge, 21, Brereton Boad, Bedford. 

1888. Oct. itSTEYEKSOir, John, Surveyor's Office, East MoUsey, 

Surrey. 
1890. Apr. Stbatfobd, George Wilkin, 126, VauaihaU Street^ 

Upper Kennington Lane. 

1889. Apr. 4^8teutt, Thomas Rederick, 5, Tavistock Street, Covent 

Garden, W.G, 

1890. Feh. JSutheblakd, Walter, 8, Voelas Street, Liverpool. 
1890. Nov. jSuTTLE, Alfred, Manor Square, Otley. 

1890. Nov. JSydbnham, Sydney, 37, Broad Street, Bath. 

1889. Jan. XTait, James, Boslyn Place, Dean Street, KUmamock. 

1889. Jan. JTatb, William, 77, Olengall Road, Kilbum. 

1890. Nov. JTaylor, Henry Thomas, 10, ffigham Street, Everton, 

Liverpool. 

1889. Jan. JTatlob, James, 17, Oxford Street, Hereford. 

1890. May. JTatlob, James, 10, Mount Pleasant, Waterloo, Liver- 

pool. 

1889. Jan. JTbmplb, William Herbert, Scarborough. 

1890. May. ^tThomas, George, Boyal Engineer^ Office, Preston. 
1888. Oct. t'^HOMAS, Thomas, 4, Ohandos Boad, Bedland, Bristol. 

1888. Oct. JThomas, W. K., 16, Berkeley Place, Clifton, Bristol. 
1890. Oct. Thompsok, Bernard H., Boyal Engineers' Office, Windsor. 
1890. Nov. JThobitlbt, William Frederick, 5, Napier Villas, Napier 

Boad, Southsea. 

1889. Feb. i.TKOB.iPB,J&meB, Hobson House, Tyiherington, Macclesfield. 

1890. June. JTomkins, Alfred, 62, Church Street, Oamberwell. 
1890. Nov. JTbigg, Henry John, South Hayling, Hants. 

1888. Oct. TuoKBY, George F., 47, Milk Street, Bristol. 

1889. Jan. Tu:ErsTALi/-CLABKE, William, 18, Holly Avenue, New- 

castle-on-Tyne. 

1890. June. jTuBinsB, Alfred, 33, Wordsworth Boad, Penge, S.E. 
1890. Dec. Vbasby, Thomas Frederick, Asaoo.M.iKST.CB., 2, Cla- 
rence Terrace, Bichmond, Surrey. 

1890. June. itWALKEB, Francis, 18, MardaU Street, Shtpherd^s Bush, 

W. 

1888. Oct. Wallacb, Miss J., 6, Hyde Park Gardens. 

1889. Nov. Wallas, Irwin Clarke, 37, Torhay Boad, WiOesden 

Lane, JV", W. 

1890. Nov. Wallis, Thomas Wilkinson, Surveyor, Louth, Lincoln. 
1890. May. JWansbbough, Cecil Shartman. Arlington Villa, 

BarrouHinrFumess. 
1888. Nov. Watts, George Nelson, 147, High St., Notting HiU, W. 
1890. Jan. JWatts, Gerald, 7, Earl Street, Cambridge. 
1890. Feb. J Watts, William Frederick, BiUeme, Southampton. 
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1888. Oct. 4:Webb, James A., 1, StaiiUy ViOas, St. Marks Eoad^ 

Uanwell. 
1890. Nov. $Wee£8, Alfred James, 140, Lavender HUl^ Clapham 

Common. 
1888. Oct. JWells, G. F., 37, Prospect Strut, Hull. 
1890. Dec. "Wheeleb, John, m.d., 35, Oxford Road^ Kilbum, N.W. 

1888. Oct. jWiLKiNSON, TV., Ford Street, Derby. 

1890. Nov. jWiLLBOND, Gborge Baines, OuildhaUj Nottingham. 

1889, Mar. JWillet, Andrew William, 14, Watney Street, Commer^ 

eial Road, E. 
1889. Mar. JWilson, Charles Turle, 37, Bumey Street, Greenwich, 

S.E. 
1889. June. JWilson, John, Town HaU, Kensington. 
1889. July. jWiLSON, William, 3, Orebome Terrace, South Skidds. 

1888. Oct. J:WiNSEE, F. Sawyer, 52, Buckingham Palace Road, S. W. 

1889. Apr. jWiHTBH, Edward, 19, King*s Gardens, W. Brighton. 
1889. Jan. J Wood, Peter, 177, Ashmore Road, Paddington. 
1889. July. Woodcock, Henry, 16, Steelhouse Lane, Birmingham. 

1889. Mar. JWoonton, James, 64, Anthony Street, E. 

1890. May. + Wback, Thomas Philip, 15, Great Alie Street, White- 

chapel. 
1889. Jan. JWbight, John, Junr., 3, Surhiton Park Terrace, King- 

ston'On- Thames. 
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„ „ of mists at Brighton 256 
„ „ particulars of six 
cases of enteric 
fever from xx)lluted 

water 241 

,, „ the population, 
length of highways 
and sewers, &c., of 

Brighton 176 

„ „ practical application 

of sewage 189 

„ „ products of combus- 
tion in developing 

light 268 

„ „ rainfall in Brighton 

from 1869-1888 233 

Tabulated reports of epidemics 

of typhoid 52 

Tatham, Dr., on W. Topley's 

address 225 

Taxation, exemption from, of 
manufacturing estab- 
lishments 121 

„ of houses a hindrance 
to the erection of 

good houses 120 

„ from industry, good 
effect of the removal 

of 121 

„ of land 122 

„ and sanitation, the re- 
lations between, by 

S. M. Burroughs 119 

Temperature of Brighton 228 

„ swimming baths 133 
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Tenant proprietorship 210 

Teneriffe as a health resort, by 

G. W. Strettell 250 

variation of temperature 
between night and 

morning 253 

water supply in 254 

Topley,^., address to Section III. 215 
Trees, absence of, at Brighton ... 228 
I Tubercular diseases, tAbie show- 
ing decrease in deaths from, in 

Brighton 91 

Turkish bath, description of an 

English 128 

Turton, James, on septic and in- 
fectious diseases 79 

Tweed, pollution of the 199 

Typhoid, epidemics of 52 

„ table of cases 

and causes of 52 

fever, causes of 43 

Typhus fever, causes of 97 
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VAPOUB bath, description of ... 130 
Ventilating soil pipes, necessity 

of 99 

Ventilation of swimming baths. . . 135 
„ want of, the cause of 

disease 97 

Ventilatois to sewers 184 

WAGES and rent, in relation to 

artisans* dwellings 202 

Walker, C. C, construction of 

cheap public baths by 137 

Water affected by lead 162 

necessity of the purity of 51 

classification of 238 

as a source of pK)wer 269 

tank s in artisans' dwellings 208 
Water supplies. Professor P. P. 
Frankland, on lead- 
poisoning by soft 235 

as affecting the public 

health 148 

of Brighton 143, 146, 147, 
. 172, 221 
of dairy farms, pollu- 
tion of the 180 

„ and geology 216 

„ at Hastings 218 

„ of London 40 

„ of swimming baths, 

cost of the 134 

„ „ in Teneriffe 254 

Waterworks at Brighton, cost of 147 
„ the Brighton, by Alder- 
man W. H. Hallett ... 143 
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Waterworksat Brighton, object of 222 
,, regulations, by R€|^- 

nald £. Middleton ... 160 
Wealden strata, character of 

water from the 218 

Wealth of England, loss to 
through sidmeBs of working 

classee 24 

Well-pollution undetected by 
Chemical analysis, case of, by 

A. W. Scatlif 241 

Westminster, Sanitary Aid Asso- 
ciation of HI 

White, W., on Major Gonder's 

paper 185 

«, on Alderman Ewart's 

paper 96 

„ on J, Hanson's paper 200 

„ on Francis Hoopers paper 214 
„ onB.E.Middleton'spaper 162 



White, W., on F. E. Sawyer's 

paper 233 

„ on A. W. ScatlifTs paper 244 
„ on G. W. Strettell's paper 256 
Whooping cough, the mortality 

from at school ages 104 
„ necessity of isolation in 102 
Wilkinson, W., on J. Ck)rben's 

paper 262 

Wind at Brighton 230 

Women, value of hygienic know- 
ledge to, by Dr. A. T. Scbofield 96 
Woodruff, Mr., on Major Conder's 

pMper 184 

„ on W. Topley's address 225 
Working classes, lecture to, by 

B. W. Richardson 281 

„ hours for working men 281 
Wray, Mr., on B. E. Middleton's 
paper 163 



MttbO, Smitarn IntttttOe, 1S90. 

BURROUGHS, "WELLCOME & CO., 

^Eianufacturinfl ^bemiste, 
' SNOW HILL BUILDINGS, 

LONDON, E.C. 

Laboratorm : Dartford, Kent, England. 

B, W. &, Co. manufacture only Nhw and 
R IT. * oi.j Ofita -Hi iparotoiuu, Impkoted forms of Chemical, Pharmaceutical 
oauprii-fSirtKrioBrHnaii. ' and Sanitary Products, and are the sole 
makers of the Original and Genuine "Tabloids" of Compressed Drugs, ae 
prescribed by the Medical Profession throughout the world, and &b supplied 
to H. M. Stanley and other great Explorers and TraTellers (vide " The 
Congo,"vo].ii., pages 225 and 327; "In Dark&st Africa," vol. i., chap, i., etc.) 

The Editor of the BriiUh Medical Journal writes (July 12th, 1890), re 
Stanley's Medic-ine Chest, as follows : " Surgeon Parke has personally 
informed us that the concentrated preparations and * Tabloids ' retained 
their efficiency throughout the whole journey, and were of the utmost 
value by reason of their efBciency and portability.'' 

B. W. & Co. make a specislity of Pubb, Pobtable, and Palatable Drugs 
and Outfits for Ships, Exploring Expeditions, Missionaries, Planters, Mining 
Companies, Caravans, etc. 

CertiJicaU of Merit Sanitary InaittUe, 1889. 

THE SO AP OF TO-DAY. 

It ■hoold be bome in mind that VINOLIA SOAP li the product of to-day, that it embodiea 
all tha more recent scientific sdTuices in the manofmctnie of Soaps, and lurthei that it has 
received the onqnolifled approTBi of medical and other Kientiflc mflU, ba woll as of the 
lay and scientific pi-esi. The tri«oimbIe reporte npon it are not of ;esterda;, and do not appl; 
to a leading prodnct of jeara agone, but are alive with the scientific apirit of to-day, aod 
represeutB the highest opinion on lecent achievements in Soaps. What mora could be a^ed ? 



The British Med EcaJ Journal: "  VInolla ' Boap [■ of onqnealionabls aioellence. and la nneb In 

The Lancet t " No free Alkali, a disUacI excess of fne fat. odour delicate, an article of excellent 

qnallly." 
The Chemist and Dpugglst : " An Ideal Soap. dellghtfaHy perfnmed, anil the skin has a velreiT 

feailng aiur wa«lilDg wiib 11." 
The Hospital Gazette : " Wa have tried ' Tlnolla' Soap, and can certlfr tliat It la blacd and 

nnirrtlailDK, even to the most delicate akin.' 
The Medical Press end Circular: "DsllclotnlT scented, and gives a good amooth lather. 
The (lueen: "Excellent from itaparltj.latlisntreelr, and Is TsrrlaaUni." 



VINOLIA SOAP. 

PRICES :—Yinolia Soap, Floral, &i., BalsamiCj 8d., and Otto of Ifoses, lOd. ; 
Shaving Sticks, U-, U. 6d., and 2s. Bd. ; Flat'Cakes, 2i. ; Vinolia and Vinolia 
Pomdar, U. 9a., 3a. 6d., and Ss. each per box. 

BLONDEAU ET CIE. Ryland Road, London, N.W. 



Mtdtd, Sanitary IntHtutt, 1879. 

GOLD MEDAL, PABIS EXHIBITION, 1890. 

AND SEVENTEEN OTHER GOLD. SILVER. & BRONZE MEDALS. 

ORIGINAL MAKERS OF 

WALL PAPERS 

Guaranteed Free from Arsenic, 

TO BE OBTAINED OF ALL DECORATORS AND CONTRACTORS. 



^_r*. ^V ^V,^" « 



SPECIAL FACILITIES for PRINTING ARCHITECTS' PRIVATE PATTERNS. 

Non-Arsenical Colors for Decorative Distemper Work. 

Agents for and Printers of 

PRIVATE D ESIGNS IN WALL AND CEIL ING PAPERS. 

SOLE ADDRESS: 

110, HIGH ST REET (Hear Manchester Sqnare ), LONDON, W. 

Messrs, W^^- W00LLAM8 j" CO. speciaUy desire to 
ctnitton ArckitectSt Sanit€try Inspectors^ (tnd the Trade against 
Pattern Books dosdy resembling their own in general afwearanee. 
and invite attention to their Sole Address, and " Trade Mark/* 
a bale of " Wool " and two ** lam{fii)s " suspended, which affords 
a certain means of identifying their patterns, 

PATENT VICTORIA STONE, 

Bstabliahed 1868. RegUtered Tradt Mark, " VIOTOBLA BTOITII." 

BBOmB MSDAI«: SuUtexy Xxhibltton. 1888. 

The only Medal at the Intematloxial Health Xichlbition for Artliloial Tlaff Btoae»l88A. 

The only Medal for Artifloial Stone Favlnc at the liOioeeter B^hibltlon, IMS. 

GOLD MXDAli: International Ixhibitton, Gxyetal Palaoe. 1884. 

GK)ZiD MEDAIi : Building Tradee Exhibition, 1886. By Appointment to the Health XxhiUtlon, 1884. 

GK)X«D MBDAX : International Bxhibitlon, Alexandra Palaoe, 1880. 

Diploma of Honour International Viaherlea Bxhibitlon, IMS. 

By Appointment to the Boyal Affrlotdtaral 8ooiety> 




IT HAS BEEN USED IN THE LARGEST 



ASYLUMS, SCHOOLS AND BARRACKS 

In England for Landings, Steps, SQla, and Heads. 
AS PAYING It has Stood the test of 21 years' traffic In London. 

INDURATED CONCRETE SLABS & IN-SITU PAVING. 

In Tiew of the extension of powers under the Local Government Acts to comparatlTely nual districts, the Company 
manufacture, on a lan^ scale, cheap and uMful first-class Concrete Pavinj;, and layintr Paving in siiu, in order to meet the 
requirements of places where traffic is less severe, and where the Arst cost is of importance. 

PAVING ON DEFERRED PAYMENTS EXTENDING OVER TWENTY YEARS. 



Laid on Iiondon Bridge, where the foot trafflo exceeds 80,000 Faasengeis 
per day— the heaviest trafflo in the world. This Fayement will last a Century 
Li ordinary Suburban Boada. 

THE PATENT VICTORIA STONE Co.. Limited. 

Secbetabt avd Manaoxb— Mb. HARRY ROGERS. 

OFFICES: 283a, lSlXl<TC3rSlLiJLl<nD KO.AJD; 
Works, Stratford Bridge, Essex : and at Groby Quarries, near Leicester. 



Madal, SmilOTy IjutHute, 1890. 

To Owners of Property, Architects, &c. 

Id order to eosure the BRST BRSULT &nd lilfCREASE IN LETTING VALUE 0? 
BUSINESS PROPEKTV. it is of the utmoat importance that 

HAYWARD'S 

Patent SEMI-PRISM LIGHTS 



The llluitration shows how Basements and Cellars can be convened into vklukble 
Buaineu Premises by using 

HAYWARD'S PATENT PAVEMENT LIGHTS. 



THIRTEEN MEDALS 

A^WAUDBD. 



0* H. B. & E. will always give advlee 
for ImproTlng Basement or other Property, 
without ehar^e. 

By their asslstanee first cost Is often reduced 
and a praettcal result obtained. 



Sztraot from the " WABSEOUSIBHIIir and DRAPSBS' TRADE] JOUBNAXi." 

"Wo lisre besTi ukgd lo glre »n opinion reipntlng HsTWard'a Patent Pavement Iiighta, 
tor UlnmlDKIlng buemaula. Ac. HailDg Uum OtUd 10 Ibe buenKDt of onr on offlns, we irs Bciblsd to 
»y Ihf T ve ntiij whit thej profsi* lo Iw. Bal innly erldencs of xhOi tiIus uid popnlir ftppnditloB la 
not tAnoiuty qaesUoiied, Beelng ihu oofcrly ona-flfth of Ibe bLHrneau Id oor principal biulnflHH thorough- 



ESTIMATES ON RECEIPT OF PARTIOULARS. 

HAYWARD BROTHERS & ECKSTEIN, 

ENGINEEBS AND lEONFOUNDEBS, 

187, 189, 191, 193, UNION STREET, BOROUGH, London,-JS.E. 



W. CLEMENS ABELL & CO., 

■WOEOESTEB WAGON WOBKS, WOECESTBE. 

(E3TABU8HED 1807.) 

Builders and Repairers of Railway Wagons. 

IRON & BRASS FOUNDERS, 

SANTTAET & GENERAL ENGINEBBS & CONTBAOTORS. 



MAKERS OF 

Carts, Trollies, Vans, Spring Carts and Vans, Dog Carts, 
Pony Carts, Milk Carts, <So. 



BRASS AND IBON FOUNDERS. 



SEND FOE PBIOB LIST. 



SANITARY AND GENERAL ENGINEERS. 



TEE WORCESTER IMPROVED 
STREET SWEEPIHa UACHIKE. IHPROTED TUKBLEB CART. 

For SnniUry and other purposes. 



BUTer Medal, Walsall, 1889. ^"^ Certiflcate of Merit of the SanitMy 

The Medal of IbeSaoitiiry InsUtute, 1889, Inetituta, 1889 and 1890. 

aad Prize Medal, 1890. 
THE WORCESTER PATENT ICTSROSTATIC VAN. 



The Certiflcat« of Merit, Sanitary Institute, 1890. 

Can be had either an '2 or i wheels in vanoiia sizes, and also with flushing Talvee. 
Can be fitted with Abell's New Pal«nt Triple Distributor, and Enoch Patent Air Pipe. 
WiU mBinl w i a spread of 22 ft. till the water is exhausted. 

Tip Wagons and Carts for collecting Refuse, &.C. 



JEWSBURY & BROWN'S 

(MANOHESTEE) 

SPARKLING TABLE WATERS 

Unrivalled for Purity and Quality. 






X 

O 
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^ CERnnCATE OF MERIT AWARDED BT THE SANITARY INSTITUTE FOR SELTZER WATER. 

EC 

Extract from Analytical Beport. 
tC " Th£ Owebs College, Mahchsbteb, Auffutt 30tA, 1889. 

^ " Hie examination of all these Waters and Beverages has completely 
*^ utiefied me that they are of the highest attaiuable standard, and it may be 
safely BBserted that Messrs. Jewsbcri & Bbowv still continue, as they hare 
so long done, to excel as regards purity, flavour, and careful preparations." 
(Siyned) WATSON SMITH, F.C.S., F.I.C., 

Viet-OhaiTman of Iht Chemical Section, Member of Ihe Executive Commitfte 
and Council of the late Royal JubiUa ExkibttioTi, Manchetter, 18S7; 

Lecturer t» Ch&mical TechTtolo^ in the Oueru Collage, Manchetfer, and the 
Victoria Univerriiy ; now 

Lecturer in Applied dtemiatry in Univerwity College, Ltmdon; 

Editor of Journal of the Society of Chrmical Induatry, itc. 

The aboTe Waters are supplied in Syphons, ordinary Bottles, and Hslf-Bottlee. 

J. & B.'s SyphouB axo mounled 'with Pure Block Tin, thus ensujlnt; absolute 
immunity from dangnroua metnllic coDbLDUDatiOD. 

NOTE.~AII corks are branded with name, escl) Bottle and Syphon bears Jewsbury 
and Brown's Trade Mark in the glass, also their Label, without which none is genuine. 



Ctrtifieatt of M*rit Sanitary Itutihite, 1 



"St. Bede Disinfectant." 

(PA TENTED. REGISTERED.) 

A REAL Dsed by ledlcal Officers 

DISINFECTANT I ofHetUlL 



TESTiiaroin.A.LS. 

Bbpobc bt Dk. Bd>iU) BtiTOH OK tax " St. Bids DDDvaciAin." 

Slit JolT, 1889. 
Sinca it b«eunB Mtabliah«d tlu>t tha Per-CUoride of Hercnry in the pnaence of  free aeid, 
or ill eqainlcDt, wm by fu the mott efflociou diiinfectut, medial pnctitionen genendh, 
and MHciallf thoH who hmn ta da with the preiention of feren, luie felt the gremt want olft 
eoDTcnuDt prepustion which wodU contun the Per-CUoride of Hercnij in the ntceaarj 
■beugth together with « tree add, or iU eqniTilent ; and which wonld at the lune time be in 
ueb a foim u could be lafelf entnuted to FeTer None^ Sanitaij Inipecton and olhen \ij 
vbom the pzt>c«aiei of diainfectian are luoaUj earned oat. 

Snch an article bu now been prepared hj the St. Bede Chemical Companj. It i* in the 
toimi of blockt. each weiebiDgui ounce, and each containing 17-S paia., or 4 percent. of Vtit- 
Chloride of Herciu^. The block is compoied mainly of anhydrous udtiim anlpbate (SSn*! 
graiiu), with which u combined 24*6 gnin. of BOlphanc acid : the acid Bolpbale thna fonood^ 
^peaiins lo act like a free acid, and to give to the Per-Chloride of Mercury it. Inll disnteetiiw 
or ^erai.de«trojiii|l power. The block containi alio 2-2 xraini of encaiyptna and thymol and "9 
gmn* of indigo, » that when diuolTed it hat a strong, but pleannt. nnell and a brisht Una 
colour. I haie had lerenl of these blocki mbmlUed tome loranalyna, eiperiment, and report. 
I find the propoilioD of the Per- Chloride of Mermty in each lo bea* ■tated,'riL.4 per ceut^or 
17 gniiiu in the onnce block. The block is ratber slowly salable in a qoart of water. The 
resDlting blae salntion is described as a tery strong disinfectant. In order to teat this I ban 
made eiperimrnlg in conjonction with I>r. Kkin, lo atceitain the efleel of the solatiOD on 
certain well Imown organisms which have been proved to be pathogenic or constantly present in 
lymoUc diseasei. The tenia were made tritb the bacilli and spares of anthrai. also with the 
organiama present in cases of cholera and enteric fever. On adding three drop, of the coltore 
fluids of thew orgsuiBmslo three cabic centimetres of the blaesalatjon.conaiitliagof one block 
dissolTCd in a quart of water, the organisms were destroyed after only Gie minalet' eiposare. 
This is a Tery seiere test and show, that Ibe bloe solation is a Tery strong dbunfectant fot 
infected linen, blankets, lie. We farther tested its power of diiintecting the eTacoations of 
enteric tcTer and cbolen. Sterilised t<Ecal matter in s Baid condition was inocalated with aa 
mnch as one-asTenth part ol the cnltnre fluid of the organiams present in enteric feier. To 
this miiture was added an equal quantity of the blue solution, and fiTe mioatea oaa found to be 
■uffifdent to destror the organisms. 1 hsTe also tested ita antiseptic powers by diitfolring 
Uock) in putresdble aaiia, and I found that one block dissolved in twenly-fi'e qnarts of a 
putrescible fluid, retarded decomposition flre days ; and tlist when dissolTCd in twelTe and a 
half quarts, there was no sign of decomposition in the putrescible Snid after eight day*. I 
further tested its power as a deodoiant by notidngitselTeet upon heaps of fish refuse miiedwith 
-"--'r decomposing animal and TCgetaUe matura, and I found the solution was an neellent 



The preparation called the " 8L Bede Disinfectant " has most powerful disinfecting and 
antiseptic properties, and is also a Taloable deodorant. At the nme time its colour and sniell 
are quite sufficient safegoarda against the poasibilily of ila mistaken use. 1 have therefon 
no hedlation in atrongli mommending it on public gronndt. 

(Si^ied) EDWABD SEATON. h.d., r.K.oj., 



Thb Details of the ExpumiBim bbfebbkd to nr Db. Sbaton'b Bkpobt abb as vollowb : — 

The ** St. Bede Disiiifectant " was now In eolation, one block being dissolved in one quart 
of water. 

1. — The " killing power," i.e., the power to kill microbes, was tested on the following 
microbes: (a) bacillas anthracis withont spores, (b) spores of bacillus anthracis, (c) the 
conuna-badllns found in Asiatic cholera, (d) the bacillas f oond in haman typhoid fever. 

Of normal coltivations in broth of these several microbes, aboat three drops were added to 
abont three cubic centimetres of the disinfectant solution, well mixed, and after the lapse of 
five minutes, one to two drops of the mixture were added to tubes containing about 10 c.c. 
normal sterile beef broth; for control similar normal sterile beef broth was inoculated with a 
mere trace of the same cultare fluids used for the above experiments. All broth tubes were 
placed in the incubator at 37° C, while all the control tubes showed already after twenty-four 
hours' copious typical growth of the several microbes, the others were perfectiy clear and 
remained so idterwards. It follows from these experiments that five minutes' exposure of 
bacillus authrads, of spores of bacillus anthracis, of the choleraic bacilli, and of the typhoid 
iever bacilU to the " St. Bede Disinfectant " solution is sufficient to kill these microbes. 

2. — An important and extremely severe test of the killing power of the " St. Bede Disin- 
fectant " solution was made in the following experiments : — 

To normal homan f gbcsI matter in thick solution, previously sterilised and contained in tes^ 
tubes, was added a certain quantity of normal culture fluid of the choleraic bacilli and of the 
typhoid fever bacilli reroectively, about one-seventh of the cultare fluid being added to six- 
sevenths of the fcBcal solution. After mixing well the disinfectant was added to each of the 
foBcal mixtures in equal proportions, so that each of the test tubes contained 4 of the faecal 
matter plus culture fluid, and ^ of the disinfectant. After five minutes a number of test tubes 
containmg sterile beef broth, as in the former series, were inoculated with a drop or two from 
these foBcal mixture tubes, then placed in the incubator and kept at 87° C, but no growth 
appeared in them and the floids remained sterile. At the same time that the above experiments 
were made, control broth tubes were inoculated with a trace of the foecal solution i^ter the 
addition to them of the culture fluids, bat before the addition of the disinfectant, these control 
tubes were also placed in the incubator and kept at 87° C, they all showed abundant normal 
growth after twenty-foar hours of the choleraic bacilli and of the typhoid bacilli respectively. 

(Sinied) £. KLEIN, m.d., r.B.8., 
Pntfeuor cf Bacteriology at the CdUige cf State Medicine^ Lonion. 



Labobatobt and Assay Ofvicb, 

75, Thb Szob, Newoastlb-upob-Ttiib, 

July 6th, 1889. 

I hereby certify that I have analysed a sample of the " St. Bede Disinfectant," manufactured 
by Messrs. The St. Bede Chemical Company (Limited), Newcastie-upon-Tyne, and that I find it 
contains as follows : .. 

Per-Chloride of Mercury 



Free Sulphuric Acid 

Sulphate of Soda 

Sulphate of Lime 

Oxide of Iron, &c. 

Chloride of Sodium 

Insoluble Siliceoas Matter 

Thymol, Eucalyptus, Indigo, and Water 



4*01 per cent. 
4-10 
87-25 
1-30 
0-27 
0-21 
0-24 
2-62 



100-00 



The principal active ingredient of this disinfectant is Per-Chloride of Mercury (oorrosiva 
sublimate) which is known to be the most certain and powerful destroyer of disease germs. 
When the ** St. Bede Disinfectant " is dissolved according to the instructions given it forms a 
solution of the strength and character recommended bv Dr. Buchanan, tiie Medical Officer of 
the Local Qovemment Board, as being effective as a disinfectant. It is prepared and packed 
in a form which makes it convenient and easy to be used. 

(Signed) JOHN PATTINSON, F.LC, F.C.S., 

PiMie Anaff^/or NewcMtU-uponrTpne. 

SPECIAL TERMS FOB LARGE QUANTITIES. 



MANUFACTURED ONLY BT 



^\t S>t ^tbie Cl^emkal Compang, %xxmit)i, 

N EWC ASTLE-U PON-TYN E. 



CtTliJtcatu of Mtrti SmUirty ImtituU, 189a 

Patent "ECUPSE" DRAIN-TESTING APPARATUS. 



BURN & BAILLIE'S 

PATENT 

LAVATORY^ASINS. 

OTerflow grating made to lift out, overflow 
pipe may thus be cleaosed with facility, and 
the generation of bad Bmells be prevented. 

Price, in Slate, aa shown, exclusive of 
woodwork, £8 78. 6d. eacfj. 




lonhon :— 
Newcastle Street, Farrin^don Street; 

and SDUfBURaH. 



BDRM & BAILLIE'S IMPROVED EIPANDING PLUGS 

FOR DEAIN-TE STING, &o. 




Tkksb are very convmient tot plusging up draina and for teatioK either witb 
«at«r, KBoke or other teita. lulead of having a bolt and cat by ^hich to draw 
up the flaoftea a brass tube and nut are used, to vbich an india-rubber tube can 
be very readily connected. 

Supplied in seta compriaing two siies of brass flange* and six moulded indift- 
rubber hnga (with wbich any sized pipe, from 3 in. to 6^ in, diameter may b» 
plugged) md one test cock. 

PRICE, par Mt, Mi. 9 in. axpanding plug with tesi oooli, 20t, 



LYON'S PATENT STEAM DISINFECTOR. 

For punfying clothes, bedding, mattresses, bales of rags, furniture, documents, &c 
Disinfects any articles placed within it by subjecting them to dry superheated BtetLja 
under r^g^ated pressure. It is made in two forms — one for fixing in a building, and 
the other portable. It has been subjected to the most severe practical tests and has 
been found to insure absolute disinfection. It sayes time, does not affect the colors 

of the goods, makes no offensive smell, and avoids all risk of burning. 

The exhaustive series of trials conducted by Dr. Parsons, of the Local Govern- 
ment Board, show clearly that of the various classes of Disinfectors used, Steam 

Disinfectors are the best, and Lyon's is the best Steam Disinf ector. 

This Apparatus is now adopted by H. M. Government and the leading Medical 
Institutions, and its use is rapidly extending everywhere. 

{MedaU, Sanitary IrutUtUs, 1885, 1889. 1890.) 

"THE DESTRUCTOR." 

(Fbybb's Patknt) 

For the reduction and purification of the waste products of towns by fire. Involves 
no expense for fuel, yet the heat of the furnaces is utiiizable for raising steam for 
manufacturing purposes, and the ashes (hard clinker) are saleable. This is the most 
satisfactory, and, in many cases, the only method of safely disposing of towns' refuse. 
It is now adopted with uniform success in the principal cities and towns in the 
country. 

THE "FUME CREMATOR." 

(Jones' Patent) 

For burning the gases from "The Destructor" and other furnaces, and rendering 
them inoffensive as well as innocuous. 

(Medal, Sanitary IndiMe, 1889.) 

IMPROVED FILTER PRESSES. 

For separating the solid portion of sewage sludge and pressing it into cakes. 

(Medal, SanUary InstkuU, 1889.) 

FIRMAN'S DRYING AND RENDERING APPARATUS 

AND 

JOHNSTONE'S DRYER. 

For dryinff fish, offal, blood, waste animal matters, excreta, &c, and reducing them 
into saleable products. 

(Medals, Sanitary IngtHiUe, 1882 and 1887.) 



For full information, apply to the Sole Makers, 

MANLOVE, ALLIOTT & Co., Ld., 

ENGINEERS. 
NOTTINGHAM. 

LONDON, GLASGOW, MANCHESTER. 



Midal of the Sanitary Ini/itute, 1 



NON-POISONOUS. 

In HW in tht majority of Inititutiong and bu Sanitary Impteton, &e. 

44 Prln lediils '^f"'"'" *»""* 

AT 

"" MtnyEiMMtioii 

otlitr imrts. , ^ 

(Worcester). 

SANITARY POWDER. DISINFECTANT SAWDUST. 

DISINFECTANT SOAPS. 

(Brown.) 

JEYES' AUTOMATIC DISINFECTANT DISTRIBUTOR. 

(FlWideim' Patent.) 

A moat Ingonious Mncbine for iiae in Watar-wuie PreveDtara and Public Uniiau. 

Stmpin, iBil til ptrlioukn to Surnjmn tnd Stnlttry fntptclon, on lepl/cal/an. 

JEYES' SANITARY COMPOUNDS COMPANY, Lihited, 

Head Offloe— 43. CAmSON STBEET, LOZTDOIT. B.O. 

GAINED THE AWAED OF MEEIT 

SANITARY INSTITUTE, 1890. 

MOSS FLOWER'S 



Adjustable Gradient Indicator, 

For lijlng down Gradients, t ascarUfnlDg Uii ntt of InclinatloQ of existing firadlents. 



Indlipcalmbla In tha Connructlon of Sawera«B, Dralnase. WBter Work*, EaUmtyt, 

_ and In Hlolng Op«r«t1ont. 

Supplied to Board of Works, Ireland. BorouKhi of Bradford, Blackburn, WMt Bromwloll, 




FOR FBIOS UBT, APFZiT TO 

T. J. 3id:OSS FXjO-SWEK-. 

CMWultlnK SanltaJT Enslneap and Surveyor to the Brtstol, Cllft«n, and WmUtd 
" ■- Sanitary Purvey AcMOlatlon, LIVEKPOOL dUMBERS, BRISTOL. 



NOTICE TO STEAM USERS. 



WE GUARANTEE- 

Ist.— To increase the production of steam from 
20 to 50 per cent, per boiler, according to 
circumstances. 

2nd.— To prevent aJl black smoke. 

3rd.— To effect such economy in the cost of fuel 
as will pay 20 to 50 per 
cent, on the outlay, accord- 
ing to circumstances, in 
all cases where our Gold 
Medal Stoker and Camel 
Furnace is adopted. 




HANCHCSTCR.iesa. 
OHLYOOLD MIOAL, 



YORKSHIRE. ieB7. 



No other Stoker or 
Furnace combines these 
three points. 

This is the first suc- 
cessfol Shovel Stoker in 
the market ; the distribu- 
tion of the fuel cannot 
be equalled by any other 
system, as evidenced by 
our having 

WON EVERY 
COMPETITIVE TEST 
at which both makers 



were represented. 



BOLTOH.ieST. 



E? BENNIS & Co., Ltd., 

LANCASHIRE STOKER WORKS, BOLTON. 



BST-A-BXiISHEX) X795. 

London, 1862.^ Gold Medal, Liverpool Exhibition, 1886. IParis, 1867. 
Paris, 1878— Three Medals and Honourable Mention. 

International Health Ezhibitiony London, 1884—1 Gk>ld, 

8 Silver, and 2 Bronze Medals. 

Medals Awarded at Sanitary Institute Exhibition, Brighton, 

Worcester, York, and Glasgow. 

JOSEPH CLIFF & SONS, 

rinoorporated with the LEEDS FIRE CLAY CO., UMITEDJ 

WORTLEY, LEEDS. 



IMPERIAL PORCELAIN WARE.— BATHS, SINKS, &c. 
Glazed Bricks, White and all Colours. 
Wortley Faience, for Panels, Dados, Hearths, &c. 
Hall's Patent Hanging Tiles, Qlazed, in all Colours. 

FIRE CLAY, BRICKS, AND FAIENCE. 
White Enamelled Fire Clay Sinks. 
Beancliffe Disconnecting Traps. 

„ Urinal Base, White Enamelled Urinal Channels. 

Stokes' Gully. Simplex Reversible Gullies. 

Yorkshire Salt Glazed Sinks. Imperial Slop Sinks. 

Nursery Baths. Roman Baths. Porcelain Baths. 

&c., &c. 

Tekgraphio Address- XOndOYl (SWCCB HYlt) S)CPOtd t Telephone 
"Cliffs, London.- (Mr. PHILLIP CHEEK, Manager). 4,681. 

BALTIC WHARF, WATERLOO BRIDGE, S.E., 

2 and 4, WHARFS, 6. N. GOODS STATION, KING'S CROSS, N. 

Liverpool : Leeds : 

LIGHTBODY STREET. QUEEN STREET. 



SOLE MANUFACTUBERS OF 

POm' PATENT EDINBURGH TRAPS ft ELUSON'S PATENT AIR BRICKS. 

Cecil Porcelain Slop Sink and Gulley Traps. 

WINSER'S CHANNEL BENDS AND TRAPS FOR MAN-HOLES. 



BUCHAN'Si PATENT 

Sanitary^ Appliances. 

(Tkg Best in the Market. In ute oU over the World.) 

OISCONNECTINC DRAIN TRAPS, CREASE TR«PS, ACCESS PIPES, 
AHTI -BELL TRAPS, VENTILATORS, ic. 

Id tlie utldea on " Sewenge " and " TeatilatioD" in the naw editiou o( Uie Enctclo. 
P.SDIA BBiTAMncA, BnchBD'a sppliuices are illustrated atid recommended. 



Illustrated Price Lists Free from 

W. P. BUCHAN, R.P., H.S.A, Assoc.San.Inst,, 



S?? I Sanltar? 8. Uentllatlna Enaineer, 

^ 21, EENFEBW STEEET, 
GLASGOW. 



H. maOTT'S 
PATENT QUICK FILLING BIB & OTHER VALVES 

FOK HIGH AND LOW PRESSURE WATER. 

Approied bj the Mew RlTsr and other Water Companies. 17,000 sold. 





4 ALL THE PRINCrPAL POREIQ 




fot Hot or Cold W*,sr, b; TliB Suilur; iDiUtsM. 



I 



Toll 'Way Valve. 



ShowlnK Uonbla V»In whllit ni 



TheM Fuloil Vftlna lire ilronglr nudi. ud conilai or t. allding or iwId 
vllti ■■etened »p or nonle, Uie UDMrewlng ot whlcti facUluleBlhfni 
toHrtloD of Dew Ajbeiloi ur MeUl DiecB, vhea naceuvr. ft vork of i 

H. TROTT, Engineer. «c., 

7S, 77, & 79, High Street, Battersea, LOlTDOn', S.W. 



live In > cliiiiobn oovt 



I 
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